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1.0 INTRODUCTION 

SUPPLEMENTAL SITE INSPECTION REFJRT 

RICHARDSON FLAT TAILINCS 

SUMMIT COUNTY, UTAH 

TDD F08-8903-06 - PAN FUTOC·39HDA 

EPA ID UTD980952840 

This report was prepared to satisfy the requirements of Technical 

Directive Document (TDD) FOr -89< 3-06, issued to Ecology and Environment, 

Inc.'s Field Investigation · ~am (FIT) by the Region VIII office of the 

U.S. Environmental Protection Asency (EPA). This report details 

sampling activities and provide~ a discussion of analytical results for 

samples collected during this supplemental site inspection (SI) at 

Richardson Flat Tailings in Summit County, Utah. 

The FIT performed the field work from July 18 through July 20, 

1989. FIT members conducting this investigation included Kevin Mackey, 

project officer; Steve Yarbrough, site safety officer and Dan Kenney, 

sampler. Site access was coordinated by Tom Burns of EPA and EPA 

Regional Counsel. Sampling procedures used during this investigation 

conform to requirements established in the Region VIII Standard 

Operating Procedures for Field Operations at Hazardous Yaste Sites (SOP 

III-2 E & E 1989). The sampling effort was conducted under the approved 

Sampling Plan (TDD F08-8903-06). 

2.0 OBJECTIVES 

The supplemental site inspection of Richardson Flat Tailings was 

designed to support EPA efforts to respond to comments on the nomination 

of the site to the National Priorities List under the current Hazard 

Ranking System. Specific objectives of field activities were to: 

0 Define the surface water drainage patterns throughout the site 

area; 
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Verify a release of inorganic contaminants into Silver Creek; 

Identify source material contributing to metals contamination in 

Silver Creek; 

Measure the distance from the site to the point at which water is 

diverted from Silver Creek by the G.M. Pace ditch. 

All,of the aforementioned objectives were addressed during the July 

18 through July 20, 1989 sampling effort and during a site visit 

conducted by Kevin Mackey and Robert Henry of E & E FIT on March 9, 

1989. 

3.0 BACKGROUND 

3.1 LOCATION AND SITE DESCRIPTION 

Richardson Flat Tailings lies within the northwest quarter of 

Section 1 and the northeast quarter of Section 2, Township 2 South, 

Range 4 East, Salt Lake Meridian, in Summit County, Utah. The tailings 

cover an area of approximately 160 acres on a topographic depression 

located one and one-half miles northeast of the town of Park City 

(Figures 1 and 2). 

The mill tailings at Richardson Flat came from the Keetley Ontario 

Mine and other metal mining operations currently owned by United Park 

City Mines (UPCM). The most recent use of the area for tailings 

disposal was from 1975 to 1981. During that time UPCM had all its 

mining properties leased to either Park City Ventures or Noranda Mining, 

Inc. who constructed and operated milling facilities on UPCM properties. 

In May of 1974, the Utah Division of Health -Yater Pollution Committee 

approved plans by Park City Ventures to construct an embankment, dikes 

and a diversion ditch to contain mill tailings deposited on Richardson 

Flat. 

2 
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3.2 PREVIOUS VORK 

The original FIT site inspection at Richardson Flat Tailings was 

conducted during the summer of 1985. One background monitoring well ·Was 

installed by the FIT as part of the investigation. The background well 

and two existing UPCM wells located at the base of the dam were sampled. 

In addition, six surface water samples, one surface soil sample, two 

subsurface soil samples, four surface tailings samples and four 

subsurface tailings samples were collected during the 1985 sampling 

effort. Findings of the original site inspection are discussed in the 

Report of Sampling Activities (TDD R8-8505-27) and the Analytical 

Results Report (TDD R8-8508-07). 

In July, 1986 the FIT conducted high-volume air sampling at the 

site. A report of air sampling activities (TDD RS-8605-12) and an 

analytical results report for air sampling (TDD R8-8608-05) provide 

details of field work and data results. 

The FIT submitted a Hazard Ranking System (HRS) package for 

Richardson Flat Tailings on September 3, 1987. Based on documented 

observed releases of inorganic contaminants to surface water and air, 

the site received an overall migration score exceeding the 28.50 

threshold value required for nomination to the National Priorities List 

(NPL). EPA proposed Richardson Flat Tailings to the NPL on June 14, 

1988. 

3.3 SITE GEOLOGY, HYDROGEOLOGY AND HYDROLOGY 

3.3.1 Geology 

Richardson Flat Tailings lies within a broad, gently rolling flat 

north of Park City, identified as Parleys Park (Figure 1). Over half of 

the total area (approximately 35 square miles) of Parleys Park is 

underlain by unconsolidated deposits of a poorly sorted mixture of clay 

to cobble size material. The unconsolidated deposits, which are 

saturated to within a few feet of the ground surface, occur primarily 
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along Silver and East Canyon Creeks and in the flats northwest of Quarry 

Mountain. The rest of the park is underlain by consolidated rocks 

including volcanics of Tertiary origin and Knight Conglomerate (Baker 

1970}. 

3.3.2 Hydrogeology 

The water sources for wells in the Heber-Kamas-Park City area are 

primarily consolidated rocks in the mountains and unconsolidated 

alluvial fill in the valleys. Few wells exist within Parleys Park, so 

the unconfined aquifer characteristics in the area are not well 

understood. There appear to be no well-defined beds of material of very 

high or very low permeability and no indications of the existence of 

artesian conditions. The average saturated thickness of the unconfined 

aquifer is broadly estimated to be about 40 feet. 

The general ground water flow direction corresponds with the 

regional surface water flow directions. Recharge to ground water in the 

unconsolidated deposits in Parleys Park comes from direct infiltration 

of precipitation, runoff from the mountains and secondarily from 

subsurface inflow through consolidated rocks (Baker 1970). 

3.3.3 Hydrology 

Parleys ~ark is drained by East Canyon Creek and Silver Creek, both 

tributaries to the Yeber River. Silver Creek which flows in a northerly 

direction west of and near the northern extension of Richardson Flat 

Tailings, has beeri channelized for irrigation purposes both upstream of 

and downstream from the tail~ngs. The nearest diversion from Silver 

Creek downstream of the tailings is the G.M. Pace Ditch used for flood 

irrigation of alfalfa fields and pasture. The confluence of Silver 

Creek and the G.M. Pace Ditch is 2340 feet from the north side of U.S. 

Route 40, as measured along the course of Silver Creek. 

A diversion ditch was constructed as part of the effort by Park 

City Ventures to contain tailings material deposited on Richardson Flat. 

4 
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Construction of the diversion ditch has altered the drainage pattern as 

depicted on the 1955 USGS topographic map (Figure 2). The diversion 

ditch originates east of the tailings and terminates in the marshy area 

near the embankment at the northwest portion of the tailings. Figures 

3, 4, 5 and 6 depict the course of the diversion ditch as viewed on an 

oblique aerial photograph provided by EPA Environmental Monitoring 

Systems Laboratory (EMSL), dated June 1984. 

Normal annual total precipitation for Richardson Flat is reported 

between 16 and 20 inches (Baker 1970). The one-year 24-hour rainfall 

for the area is 1.25 inches (U.S. Dept. of Commerce 1963). 

4.0 SAMPLING ACTIVITIES 

4.1 SAMPLE COLLECTION 

FIT sampling activities at the Richardson Flat Tailings began on 

Tuesday, July 18, 1989 and continued through July 20, 1989. The 

sampling team consisted of Kevin Mackey, project officer, Steve 

Yarbrough, site safety officer and Dan Kenney, sampler. 

FIT sampling activities were observed by UPCM personnel Kerry Gee 

and Ed Osika and consultant Bill Bullock of MSE, Inc. of Butte, Montana. 

The FIT provided split samples to UPCM personnel for each sample FIT 

collected. Each split was treated in an identical manner to those 

samples FIT submitted for CLP analysis. 

Samples were collected in a manner which took into account drainage 

patterns throughout the Richardson Flat area. The FIT collected samples 

in order to assess possible migration of contaminants offsite into 

Silver Creek and determine the presence of contaminants in drainage 

areas. Additional samples were taken from two possible seep locations 

at the base of the tailings dam in order to assess the likelihood of 

contaminant migration via seeps and springs from the tailings pond area. 
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Three tailings samples were collected from the area south of the 

diversion ditch to characterize the surficial material as a potential 

source of contamination. According to Summit County ownership plat 

maps, the property on which these "unimpounded" tailings lie is owned by · 

United Park City Mines. 

Two tailings samples were collected from the "floodplain tailings" 

located on the opposite side of Silver Creek from the Richardson Flat 

impoundment. There is no containment feature associated with these 

areas and the tailings material could easily be washed into Silver Creek 

during storm events. According to plat maps obtained from the Summit 

County Assessor's office, these floodplain tailings are on land which is 

currently owned by the U.S. Department of Transportation. 

The FIT collected samples from the diversion ditch associated with 

the tailings impoundment. These samples were taken in such a manner as 

to determine availability of contaminated material for transport offsite 

via the diversion ditch structure. In addition, these samples will help 

the FIT assess the integrity of runoff control structures onsite. 

4.1.1 Tailings Samples 

The FIT collected a total of five tailings samples from various 

locations throughout the area, as illustrated in Figure 3. These 

samples included: 

RFT-TA-1 

RFT-TA-2 

RFT-TA-3 

FOS-8903-06 

Eastern end of tailings between access road and 

diversion ditch. 

Southern end of tailings between Union Pacific 

Railroad tracks and diversion ditch. 

Southwestern edge of tailings between Union Pacific 

Railroad tracks and diversion ditch. 

6 



RFT-TA-4 

RFT-TA-5 

Floodplain tailings located on the west side of 

Silver Creek. 

Downgradient-most sample along the floodplain 

tailings near Silver Creek. 

All tailings samples were collected using a plastic scoop or a 

decontaminated stainless steel spoon. The FIT composited samples on a 

plastic sheet prior to placing them in the appropriate sample 

containers. 

4.1.2 Surface Vater Samples 

The FIT collected 12 surface water samples during the course of 

this investigation. Two sample aliquots were collected at each station. 

One sample (designated by the station location number followed by an "A" 

designator) was filtered with a 0.45 micron filter and a barrel filter 

prior to preservation with nitric acid to a pH <2. The second aliquot 

(designated by location number followed by a· "B" qualifier) was 

preserved in the same manner without filtering. These samples were 

collected from Silver Creek west of the tailings pond, from the 

diversion ditch and from the marshy area located downgradient of the 

diversion ditch at the base of the tailings dam. The FIT collected one 

additional sample from the Pace Homer irrigation ditch which discharges 

into Silver Creek upgradient of the tailings impoundment. Sample 

locations are shown in Figure 3. Specifically, the samples included: 

RFT-SV-1 

RFT-SV-2 

RFT-SV-3 

Background sample collected from the Pace Homer 

Ditch. 

Sample collected from Silver Creek near the 

floodplain tailings. 

Additional sample collected from Silver Creek near 

floodplain tailings. 

7 
e<"<tloj!y and t>nvinmment 

J 
' ' 
: r 

~ 

I u 
u 

i .I u 
j 

u 

u 
J 

' ' : 

J 
I 

J 
! f 
. I 
...J 

J 



... 

L 

L 

L 
L 
I 

~ 

L 
l 

L 
L 
L 
L 
l 
~ 

! 

L 

L 
L 

RFT-SV-4 

RFT-SV-5 

RFT~SV-6 

RFT-SW-7 

RFT-SV-8 

RFT-SV-9 

RFT-SV-10 

Upgradient sample in runoff diversion ditch. 

Samples collected from the diversion ditch at 

possible point of tailings entry. 

Sample collected from point of diversion ditch 

discharge into marshy area. 

Sample collected from the marshy area upgradient of 

its confluence with Silver Creek. 

Sample collected from the point where Silver Creek 

enters marshy area. 

Sample collected at culvert area where Silver Creek 

and marshy area drain under U.S. Route 40. 

Downgradient sample collected from Silver Creek 800 

feet upstream of the G.M. Pace irrigation diversion 

point. 

RFT-SV-16 Background surface water sample collected from 

Silver Creek downstream from the confluence of Pace 

Homer Ditch and Silver Creek. 

RFT-SW-17 Background surface water sample collected from 

Silver Creek approximately 20 feet upstream of the 

confluence of the Pace Homer Ditch and Silver 

Creek. 

Heavy construction activity upgradient of surface water sample 

locations RFT-SV-2 and RFT-SW-3 resulted in highly turbid water at the 

time of sampling. The turbidity in the surface water was caused by 

heavy•machinery moving through Silver Creek and disturbing streambed 

material. 

8 
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4.1.3 Sediment Sample Collection 

Initially, the FIT proposea screening sediment samples using FASP 

XRF analysis for metal contaminant detection. However, during the

sampling period the FIT XRF experienced operatrrig-problems and was not 

available to perform the analysis. The FIT opted to sen~-a single 

sediment sample from each sample location to the CLP laboratory £or 

sieving and analysis. 

The FIT collected sediment samples in conjunction witn-each surface 

water sample. Each sediment sample was c~llected immediately following 

surface water sample collection. Each sample was collected using a 

plastic scoop or a decontaminated stainless steel spoon. The FIT 

composited each sediment sample on a plastic sheet prior to placing the 

sample in the appropriate sample container. 

4.1.4 Opportunity Samples 

After performing a site reconnaissance the FI~selected two 

locations for opportunity sample collection. Additional surface water 

samples (RFT-OPV-1A and RFT-OPV-1B) and a sediment sample (RFT-OSE-1) 

were collected at the base of the tailings da~ from a ponded seep area 

topographically elevated above and disjunct from the marshy area. A 

second opportunity sediment sample (RFT-OSE-2) was collected from a 

small seep area located approximately 50 fee~ northeast of the ponded 

seep area, along the face of the tailings dam (Figure 3). Flow in this 

seep area was insufficient for surface water sample collection. Surface 

water sample RFT-OPV-1A was filtered pifo.r to preservation with nitric 

acid to a pH <2. 

4.2 SAMPLE SHIPPING 

Samples collected during this effort were shipped on July 20, 1989 

to the following Contract Laboratory Program (CLP) laborato~es for 

analysis. Samples of tailings and surfacewater were shipped as low 

hazard environmental samples to Keystone Environmental Resources in 
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Houston, Texas for total metals analysis under Regular Analytical 

Services case number 12334. However, due to contractual difficulties 

Keystone Environmental performed only mercury analysis on these samples. 

Under the direction of the Sample Management Office (SMO) these samples 

were shipped by Keystone Environmental to Silver Valley Laboratory in 

Kellogg, Idaho for the remainder of the analyses. Sediment samples were 

shipped to Silver Valley Laboratory in Kellogg, Idaho under Special 

Analytical Service case number 4725H. These samples were sieved in an 

80 mesh sieve in order to remove large gravel and organic matter prior 

to analysis for total metals. 

5.0 QUALITY CONTROL 

The FIT closely adhered to quality contrql procedures during the 

sampling activity as described in the Sampling Plan and in SOP III-2, 

Chapter 6. 

5.1 INSTRUMENT CALIBRATION 

Instruments utilized on this SI were calibrated by FIT members in 

the field. An Orion pH meter and a specific conductivity meter were 

calibrated daily and used at each surface water sample collection point. 

In addition, pH paper was used to determine tailings and sediment pH at 

each sample location. Surface water field data are presented in Table 

1. Sediment and tailings field data are presented in Table 2 of this 

report. Daily instrument calibrations can be found in the Richardson 

Flat logbook (TDD F08-8903-06). 

5.2 SAMPLE CONTAINERS 

All sample containers were obtained though the Sample Management 

Office (SMO) Bottle Repository. A rinsate blank was collected for each 

day of sampling and submitted to the Contract Laboratory Program (CLP) 

laboratory to assess quality control (quality assurance on equipment 

decontamination and field handling). 

10 
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5.3 BACKGROUND SAMPLES 

The FIT collected background samples for both the Silver Creek and 

diversion ditch drainages. Upgradient surface water and sediment 

samples RFT-SV-lA, RFT-SV-lB and RFT-SE-1 were collected from the Pace 

Homer Ditch (an irrigation ~itch which discharges into Silver Creek 

upgradient of the floodplain tailings area). Additional surface water 

and sediment samples RFT-SV/SE~16 and RFT-SV/SE-17 were collected on 

Silver Creek upgradient of the floodplain tailings. Samples 

RFT-SV/SE-16 and RFT-SV/SE-17 were collected downgradient from and 

upgradient of the confluence of the irrigation ditch with Silver Creek, 

respectively. 

An upgradient surfa~e water and sediment sample (RFT-SV/SE-4) was 

collected from the eastern end of the runoff diversion ditch which 

conveys runoff from the surrounding hills near the tailings pond (Figure 

3). 

5.4 BLANK SAMPLES 

The FIT prepared a total of three blanks for this sampling effort. 

RFT-SV-12A, RFT-SV-12B, RFT-SV-15A, RFT;_SV-15B, RFT-SV-18A and 

RFT-SV-18B were field rinsate blanks (prepared to check decontamination 

of sampling equipment). Blank samples with an "A" designator were 

passed through the barrel filtering device. 

5.5 DUPLICATE SAMPLES 

Samples RFT-SV-11A and RFT-SV-11B were collected as a duplicate of 

RFT-SV-2A and RFT-SV-2B. These samples provide verification of 

laboratory accuracy. 

5.6 DECONTAMINATION PROCEDURES 

The FIT followed decontamination procedures as set forth in SOP 

III-2, Chapter 11 Equipment Decontamination Procedures. This procedure 

11 
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involved the following steps: a tap water wash; soapy water wash, 

triple deionized water rinse and air drying. 

5.7 DOCUMENTATION 

Following sample collection, all samples were handled in strict 

accordance with chain of custody protocol prescribed by the NEIC 

Procedures Manual for the Evidence Audit of Enforcement Investigation by 

Contractor Evidence Audit Teams, April 1984 (EPA-330/9-81-003R). 

Appendix A of this report includes the sample identification numbers, 

sample tag numbers, traffic report numbers and chain of custody numbers. 

Copies of traffic reports, chain of custody records and pertinent 

airbills are available in TDD file F08-8903-06. The Richardson Flat 

logbook has a complete record of all documentation information (TDD 

F08-8903-06). 

5.8 QUALITY ASSURANCE REVIEY 

The inorganic data packages were examined thoroughly by FIT 

chemists for compliance using EPA Functional Guidelines for Reviewing 

Inorganic Data and the approved Region VIII FIT CLP Quality Assurance 

Standard Operating Procedures (SOP). The quality assurance reports and 

data sheets are attached as Appendix c. The data packages were judged 

acceptable overall, with qualifications as follows. 

5.8.1 Sediment Samples 

Spike recoveries were low for antimony and thallium indicating 

positive results for these elements are biased low and are flagged "j", 

estimated. Selenium recoveries were unacceptably low and positive 

values are flagged "j" and undetected values are rejected, "r". 

Thallium and selenium data were also flagged "j" for below criteria 

correlation in method of standard additions. Cadmium data were flagged 

"j", estimated, due to percent difference in serial dilution results. 

12 
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5.8.2 Vater And Tailings Samples 

Samples were transferred from one CLP laboratory to another by the 

Sample Management Office. Recoveries for thallium and selenium were low 

and were flagged "[]" as estimated or "u" as undetected in surface water 

samples. Thallium results for tailings samples were flagged "j" or "[]" 

indicating the value is estimated due to minor quality control 

discrepancies, or the compound was detected below the contract required 

detection limit (CRDL). Lead results were flagged "j" due to duplicate 

results. Arsenic data were flagged "j", estimated data, due to poor 

correlation coefficients for RFT-SV-5A, RFT-SV-5B and RFT-SV-10B. 

Arsenic and zinc solid sample results were flagged "j" due to high 

serial dilution results. Field duplicates showed good relative 

agreement. Field blanks were free of contamination above contract 

detection limits except that arsenic in RFT-SV-12B was detected at 12 

lJg/1. 

All arsenic and lead data are included in the discussion of 

analytical results in Section 6.1 and in Figures 4, 5 and 6 of this 

report. Refer to Tables 3, 4 and 5 for appropriate qualifications of 

data. Other analytical results discussed in Section 6.1 include those 

data which are not qualified and those data qualified as estimated or at 

a concentration greater than five times the quantity found in the blank. 

6.0 RESULTS 

Results of the supplemental site inspection are focused entirely on 

addressing issues associated with contaminant migration via the surface 

water route. Discussions of sample analytical data and field 

observations follow. 

6.1 ANALYTICAL RESULTS 

Results of the inorganic analysis of samples collected at 

Richardson Flat Tailings and the surrounding area are shown in Tables 

3, 4 and 5. The sampling locations and the concentrations of arsenic 
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and lead at each sample location are depicted irt Figures 3 through 6. 

Each figure gives relative concentrations of contaminants for each 

medium sampled (i.e. Figure 4 contains lead and arsenic concentrations 

for tailings samples. Figure 5 contains lead and arsenic concentrations 

for surface water samples. Figure 6 contains lead and arsenic 

concentrations for sediment samples). 

The following is a discussion of analytical results for each medium 

sampled. 

6.1.1 Tailings Samples 

Three tailings samples collected from south and southeast of the 

diversion ditch showed fairly constant concentrations of lead and 

arsenic. In particular, arsenic concentrations in tailings samples were 

relatively constant at approximately 200 mg/kg while lead concentrations 

were slightly more variable (ranging from 2580 mg/kg to 4520 mg/kg). 

Notable concentrations of cadmium (ranging from 21.1 to 95.9 mg/kg), 

copper (ranging from 149 to 336 mg/kg), mercury (ranging from 0.88 to 

1.3 mg/kg), silver (ranging.from 12.6 to 22.1 mg/kg) and zinc (ranging 

from 3220 to 14,100 mg/kg) were detected in these tailings samples as 

well. 

Samples collected from the floodplain tailings (RFT-TA-4 and 

RFT-TA-5) exhibited a higher degree of variability. Arsenic 

concentrations in sample RFT-TA-4 were 259 mg/kg while sample RFT-TA-5 

had an arsenic concentration of 175 mg/kg. Lead concentrations were 

also highly variable with sample RFT-TA-5 containing 31,600 mg/kg of 

lead while RFT-TA-4 had a concentration of 9300 mg/kg. Concentrations 

of cadmium (117 and 250 mg/kg), mercury (8.2 and 7.6 mg/kg), silver 

(62.8 and 115 mg/kg) and zinc (16,200 and 33,800 mg/kg) were notably 

higher in the floodplain tailings than in tailings samples collected 

south of the diversion ditch. 
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6.1.2 Surface Vater Samples 

Surface water samples were collected to assess the relationship of 

the site to contaminant distribution in Silver Creek and in the 

diversion ditch. For each surface water sample location, both a 

filtered sample and an unfiltered sample were submitted for analysis. 

As anticipated, the unfiltered surface water samples showed higher 

levels of contamination indicating a majority of the contaminants exist 

as suspended solids. The filtered and the unfiltered surface water 

samples exhibit similar trends in relative contaminant magnitude and in 

specific contaminants detected (Table 5). The following discussion 

focuses on results of unfiltered surface water samples. Figure 5 

illustrates relative lead and arsenic concentrations in unfiltered 

surface water samples. 

Background concentrations of metals in Silver Creek and the Pace 

Homer Ditch upgradient of their confluence were relatively low. 

Specifically, RFT-SV-lB in the Pace Homer Ditch had 0.93 ~g/1 of lead 

and 7.7 ~g/1 of arsenic. Sample RFT-SV-17B,.collected from Silver Creek 

upgradient of the Pace Homer confluence, contained 0.9 ~g/1 of lead and 

2.3 ~g/1 of arsenic. Background surface water sample RFT-SV-16B, 

collected from Silver Creek downgradient from the Pace Homer confluence 

contained 25.2 ~g/1 of lead and 5.6 ~g/1 of arsenic. 

Surface water samples collected from Silver Creek in the vicinity 

of the floodplain tailings contained very high concentrations of lead 

and arsenic. Analytical results of RFT-SV-2B indicated the presence of 

lead at 20,000 ~g/1 and arsenic at 619 ~g/1. Sample RFT-SV-3B contained 

1100 ~g/1 of lead and 41.9 ~g/1 of arsenic. Also notable in sample 

RFT-SV-2B were high levels of cadmium (137 ~g/1), chromium (72.2 ~g/1), 

copper (1390 ~g/1), mercury (11.50 ~g/1), silver (131 ~g/1) and zinc 

(19,300 ~g/1). Further downstream as Silver Creek meanders through the 

marshy area, data from sample RFT-SV-8B indicated reduced concentrations 

of lead (36.6 ~g/1) and arsenic (8.4 ~g/1). Sample RFT-SV-9B, collected 

from Silver Creek on the south side of the U.S. Route 40 culvert 

contained 122 ~g/1 of lead and 12.2 ~g/1 of arsenic. Concentrations of 
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lead (35.8 ~g/1) in RFT-SV-10B drop as the course of Silver Creek moves 

further from the site. 

The background diversion ditch sample (RFT-SV-4B), collected near 

the point of origin of that drainage was highly contaminated. Lead was 

detected at 22,100 ~g/1 and arsenic was detected at 2326 ~g/1. High 

concentrations of cadmium (289 ~g/1), chromium (50.2 ~g/1), copper (1540 

~g/1), mercury (8.0 ~g/1), silver (201 ~g/1) and zinc (49,100 ~g/1) were 

also detected in RFT-SV-4B. 

Sample RFT-SV-SB, collected from the diversion ditch midway through 

the tailings contained 24.9 ~g/1 of lead and 17.4 ~g/1 of arsenic. 

Surface water collected from the point at which the diversion ditch 

enters the marshy area (RFT-SY-6B) contained greatly reduced 

concentrations of lead (1.9 ~g/1) and arsenic (3.9 ~g/1). RFT-SV-7B, 

collected in the center of the marshy area, contained 131 ~g/1 of lead 

and 9.4 pg/1 of arsenic. 

Opportunity surface water sample RFT-OPV-lB, collected from a seep 

area at the base of the tailings embankment contained 68.2 ~g/1 of lead, 

33.1 pg/1 of arsenic and 759 pg/1 of zinc. Mercury was not detected in 

this sample. 

6.1.3 Sediment Samples 

Sediment samples were collected from all surface water sampling 

locations throughout the study area. Two additional sediment samples 

(RFT-OSE-1 and RFT-OSE-2) were collected from seep areas at the toe of 

the tailings embankment. Flow in the area of RFT-OSE-2 was minimal at 

the time of sampling, precluding collection of a corresponding surface 

water sample. Analytical results of sediment samples are presented in 

Table 4. Figure 6 illustrates relative lead and arsenic concentrations 

in sediment samples. 

Analytical results of background sediments collected from the Pace 

Homer Ditch and Silver Creek indicated the presence of elevated 
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concentrations of arsenic and lead upgradient of the influence of the 

floodplain tailings and the im1>oundment. Sample RFT-SE-1, collected in 

the Pace Bomer Ditch, contained 1790 mg/kg of lead and 83.2 mg/kg of 

arsenic. Sediment sample RFT-SE-17, collected from Silver Creek 

upgradient of the Pace Bomer Ditch confluence, contained 12,200 mg/kg of 

lead and 555 mg/kg of arsenic. Also notable in RFT-SE-17 were 

relatively high concentrations of cadmium (113 mg/kg), silver (39.8 

mg/kg) and zinc '(17,500 mg/kg). Sample RFT-SE-16, collected 

downgradient from the Pace Bomer Ditch confluence contained 4430 mg/kg 

of lead and 211 mg/kg of arsenic. 

·Sediment samples collected in close proximity to the floodplain 

tailings (RFT-SE-2 and RFT-SE-3) contained high levels of arsenic (590 

and 427 mg/kg), cadmium (91.4 and 82.0 mg/kg), lead (14,200 and 9880 

mg/kg) and mercury (4.9 and 6.0 mg/kg). 

Sediment sample RFT-SE-8, collected from Silver Creek within the 

marshy area contained 348 mg/kg arsenic, 82.3 mg/kg cadmium and 3510 

mg/kg lead. Analytical data for Silver Creek sediment sample RFT-SE-9, 

collected at the U.S. Route 40 culvert, indicated contaminants present 

in the following concentrations: 295 mg/kg arsenic, 90.2 mg/kg cadmium, 

6970 mg/kg lead and 5.0 mg/kg mercury. Concentrations of all 

contaminants including arsenic (5.4 mg/kg) and lead (108 mg/kg) were 

significantly reduced in sediment sample RFT-SE-10, collected from 

Silver Creek a few hundred feet downstream from the U.S. Route 40 

culvert. 

The background diversion ditch sediment sample (RFT-SE-4 was 

significantly contaminated with arsenic (776 mg/kg), cadmium (100 

mg/kg), lead (13,600 mg/kg) and mercury (5.5 mg/kg). Arsenic, lead and 

mercury data for sediments collected from the diversion ditch midway 

through the tailings (RFT-SE-5) and at the point of discharge to the 

marshy area (RFT-SE-6) indicate a reduction in concentrations of these 

elements as compared to sample RFT-SE-4. Cadmium concentrations were 

not reduced, however, as RFT-SE-5 contained 149 mg/kg and RFT-SE-6 

contained 62.3 mg/kg. Sample RFT-SE-7, collected in the center of ·the 
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marshy area, contained 198 mg/kg arsenic, 102 mg/kg cadmium and 3250 

mg/kg lead. 

Opportunity sediment samples were collected from two separate seep 

areas discovered during site reconnaissance. Sample RFT-OSE~1, 

collected from a ponded area at the base of the embankment, exhibited 

significant concentrations of arsenic (751 mg/kg), cadmium (185 mg/kg), 

lead (12,500 mg/kg), silver (60.6 mg/kg) and zinc (24,000 mg/kg). 

Sample RFT-OSE-2, obtained from a seep area along the face of the 

embankment, contained 839 mg/kg of arsenic, 131 mg/kg cadmium, 6900 

mg/kg of lead and 20,000 mg/kg of zinc. 

6.2 FIELD OBSERVATIONS 

Discussed below are field observations made by the FIT during the 

July 1989 sampling effort, during a previous site visit in March 1989 

and during a personal interview with a local rancher conducted in 

December 1989. 

6.2.1 Source Data " 

Tailings material present on the south side of the diversion ditch 

was virtually indistinguishable in appearance from tailings material 

within the "impoundment". Tailings·on both sides of the ditch were 

noted as light gray in color as shown in Photo 1 (Appendix B). 

Floodplain tailings exhibited a different appearance than the 

impoundment tailings and the tailings located south of the diversion 

ditch. The floodplain tailings were noted as more orange in color 

(Photos 5 and 6, Appendix B), indicative of iron oxidation. The pH 

measurements of floodplain tailings samples RFT-TA-4 and RFT-TA-5 

indicated highly acidic surface conditions (pH 2). 
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6.2.2 Pathway Data 

No effective barrier to erosional transport of tailings material 

into the diversion ditch was observed. The ditch appeared to have been 

constructed through deposited tailings. 

Although the diversion ditch contained standing water along much of 

its course, it may be an overland conduit of contamination from the 

tailings into the Silver Creek drainage during events of high 

precipitation. The diversion ditch terminates in the marshy area as 

depicted in Figure 7. 

Floodplain tailings were noted as highly susceptible to erosional 

transport into Silver Creek, with no visible containment structure 

present. 

Due to heavy construction activities upstream, Silver Creek was 

notably turbid along its course where RFT-SY-2 and RFT-SY-3 were 

collected. Turbidity may have contributed to excessive contaminant 

concentrations detected in these surface water samples. 

After a thorough reconnaissance, two seep areas were located along 

the tailings embankment. One seep was found in an isolated pond area at 

the base of the embankment. The second seep area was located 

approximately 50 feet north of the pond area along the face of the 

embankment. Opportunity sediment samples were collected from both seep 

locations and an opportunity surface water sample was collected from the 

ponded area. 

The facility.has an average slope of less than three percent. The 

intervening terrain between seep samples RFT-OPY-1/RFT-OSE-1 and the 

marshy area was observed to be between three to five percent. The 

intervening terrain between seep samples RFT-OSE-2 and the marshy area 

was observed to be between five to eight percent. 
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The likely course that runoff can be expected to follow from seep 

areas to the marshy area is depicted on Figure 7. The distance from the 

RFT-OPV-1/RFT-OSE-1 sample location (ponded seep area) to the marshy 

area was approximately 150 feet at the time of sampling. The distance 

from the RFT-OSE-2 sample location to the marshy area was approximately 

200 feet at the time of sampling. 

6.2.3 Target Data 

Probable points of entry of seep contaminants into a surface water 

body (i.e. the marshy area) are illustrated on Figure 7. The distance 

measured across the marshy area from the nearest probable point of entry 

to Silver Creek at the U.S. Route 40 culvert is approximately 325 feet. 

The nearest point of diversion of surface water from Silver Creek 

downgradient of the site is the G.M. Pace Ditch, used to irrigate 

alfalfa fields and pasture. The point at which the G.M. Pace Ditch 

diverts water from Silver Creek was measured as 2340 feet from the U.S. 

Route 40 culvert along the course of Silver Creek. 

Mr. Standley Pace, in an interview conducted by FIT member Kevin 

Mackey in December 1989, stated that he currently irrigates about 115 

acres of cow pasture and alfalfa fields with water from the G.M. Pace 

Ditch. Mr. Pace's cousin irrigates an additional 115 acres for similar 

purposes using water diverted by the G.M. Pace Ditch. Another local 

rancher, Mr. James Gilmore, was identified by Mr. Pace as a user of the 

ditch. 

Mr. Gilmore stated during a December 1989 telephone conversation 

that he currently irrigates between 95 and 110 acres of alfalfa fields 

and sheep pasture using water from the G.M. Pace Ditch. Records of 

communication with Mr. Pace and Mr. Gilmore are provided in Appendix D. 
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7.0 CONCLUSIONS 

Objectives of the supplemental site inspection for Richardson Flat 

Tailings have been accomplished as a result of follow-up sampling and 

field activities. 

7.1 SURFACE HYDROLOGY 

Surface water drainage patterns_throughout the site area have been 

defined. The diversion ditch, which originates on the hill near the 

southeastern extension of the impounded tailings, cuts through tailings 

material throughout most of its course and terminates in the marshy area 

at the base of the tailings embankment (Figure 3). 

Silver Creek flows parallel to the Union Pacific Railroad tracks 

for most of its course between the east/west access road and U.S. Route 

40. About 250 feet south of U.S. Route 40, Silver Creek flows beneath 

the Union Pacific Railroad trestle where it meanders through a portion 

of the marshy area near the base of the tailings embankment. Silver 

Creek flows beneath U.S. Route 40 via a culvert, then flows in a 

northwest direction into the Veber River drainage (Figures 1 and 3). 

The likely courses of runoff from seep locations into the marshy 

area are depicted on Figure 7. 

7.2 OBSERVED RELEASE 

Analytical results of surface water and sediment samples collected 

from Silver Creek and the diversion ditch do not support an observed 

release of contaminants to surface water. The significant contribution 

of contaminants to Silver Creek by the floodplain tailings and historic 

deposition of metal-bearing material into the streambed cannot be 

clearly segregated from contamination contributed by the Richardson Flat 

tailings. 
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The upgradient diversion ditch surface water and sediment samples 

(RFT-SV-4 and I~FT-SE-4) revealed higher contaminant levels than did 

diversion ditch samples midway though the tailings (RFT-SV-5 and 

RFT-SE-5) and at the point of outflow (RFT-SV-6 and RFT-SE-6). Lower 

contaminant concentrations in RFT-SV-5, RFT-SE-5, RFT-SV-6 and RFT-SE-6 

may result from high percentages of organic matter at these sample 

locations. Inability to establish clear trends of contaminant 

distribution in both the diversion ditch and Silver Creek drainages is 

probably due in part to the non-homogenous nature of tailings material 

deposited. 

7.3 SOURCES 

Source material analyzed during the course of the original site 

inspection and the supplemental activities include tailings within the 

impoundment, tailings on the south side of the diversion ditch and 

tailings adjacent to Silver Creek (referred to in this report as 

floodplain tailings). All tailings samples collected contained high 

concentrations of inorganic contaminants. Elemental concentrations and 

near neutral pH measurements of tailings samples RFT-TA-1, RFT-TA-2 and 

RFT-TA-3 (south side of diversion ditch) correspond closely with data 

for tailings samples collected from the impounded area during the 

original site inspection (Ecology and Environment, Inc. 1985). High 

concentrations of arsenic, cadmium, copper, lead, mercury, silver and 

zinc are associated with tailings deposited on Richarson Flat regardless 

of proximity to the diversion ditch. 

Presence of arsenic, cadmium, lead, silver and zinc contamination 

in seep water and sediment samples indicate a loss of integrity in the 

tailings impoundment control structure. It is possible that tailings 

were mixed with native soil during construction of the earthen 

embankment, contributing to contamination of seep samples. 

Analytical results of floodplain tailings indicated notably higher 

concentrations of cadmium, lead, mercury and zinc as compared to 

tailings collected from the impoundment and from the south side of the 
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diversion ditch. Surface water and sediment samples collected from 

Silver Creek in the vicinity of the floodplain tailings contained high 

levels of corresponding contaminants. 

Background surface water and sediment samples collected from Silver 

Creek and the Pace Homer Ditch indicated additional sources of inorganic 

contamination upgradient of sources discussed in this report. 

7.4 SURFACE VATER DIVERSION 

The distance to the G.M. Pace Ditch from the U.S. Route 40 culvert 

was measured in the field and was reported as 2340 feet along the course 

of Silver Creek. The distance from contaminated seep sediment sample 

RFT-OSE-2 to the probable point of entry of contaminants into surface 

water is approximately 200 feet along the likely course of runoff. The 

distance across the marsh from the probable point of entry to Silver 

Creek at the u.s. Route 40 culvert is approximately 325 feet. The total 

distance from contamination to the nearest diversion of water from 

Silver Creek is therefore 2865 feet measured along the course of surface 

water flow. 

The total number of acres irrigated by water diverted from Silver 

Creek via the G.M. Pace Ditch was documented as 330 (Standly Pace, 115 

acres; Angus Pace 115 acres; James Gilmore, 100 acres). 

7.5 SUMMARY 

In summary, no observed release of contaminants attributable to the 

site has been clearly documented. Inorganic contamination is prevalent 

throughout the study area and additional sources of contamination other 

than those discussed iri this report may exist. 

Contaminated water and sediment samples collected at seep locations 

on the tailings embankment, however, demonstrate the diking is leaking 

and unsound. Contamination attributable to Richardson Flat tailings 

poses a potential threat to surface water in Silver Creek. 
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Vithin three miles downstream of documented contamination 

attributable to Richardson Flat Tailings, water is diverted by the G.M. 

Pace Ditch for crops and pasture irrigation of approximately 330 acres 

of land. 
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TABLE 1 SURFACE WATER FIELD DATA SITE· Richardson Flat Tailings . 
SAMPLE ID. SAHPLING SHIPPING FIELD DATA Cm!l-1ENTS 

DATE 
DATE TIME pH COND. TEMP. 

umho c 

RFT-SH-1A & B 07/19/89 1107 07/20/89 7.5 620 20 

T~ese s§mples wexe col~ectfd in SlAver Crfek.~own-
s refmo cons~~h~ ac 1~1 1rs. e~e ac ~v1 1es 

RFT-S\.J-2A & B 07/19/89 1040 07/20/89 7.3 1300 19 resu te 1n 1 y tur 1 wa er w 1c , 1n urn. may 
increase metals concentrations in unfiltered mrrface 
water sanples RFT-S.,L2B and RFT-S._L3B. 

RFT-S\.J-3A & B 07/19/89 1016 07/20/89 7.5 1350 18 
; 

I 
RFT-SH-4A & B 07/19/89 0911 07/20/89 7.05 1000 14 

RFT-S~..J-SA & B 07/19/89 0854 07/20/89 7.09 1300 14 

RFT-S\V-6A & B 07/19/89 0824 07/20/89 6.8 1600 17 

RFT-S\..J- 7 A & B 07/18/89 1648 07/20/89 6.01 1500 20 

RFT-St.J-8A & B 07/18/89 1633 07/20/89 6.61 1500 19 

RFT-SW-9A & B 07/18/89 1345 07/20/89 7.74 1200 24 

RFT-SW-10A & B 07/18/89 1511 07/20/89 8.08 1200 22 

' i<FT-OPW-lA & B 07/19/89 1345 07/20/89 7.51 1200 17 



TABLE 1 (Co ) nt SURFACE WATER FIELD DATA SITE: R" h d 1c ar son at a1 1ngs Fl T ·1· 

(i) 

S~LE ID. SAMPLING SHIPPING FIELD DATA COf>fl>lENTS 
m DATE 0. 
"0 DATE TIME pH COND. TEMP. OJ 
"0 
~ umho c 

RFT-SW-llA & B 07/19/89 1040 07/20/89 7.3 1300 19 Duplicate of RFT-S\.J-2A & B 

RFT-S\.J-15A & B 07/19/89 1437 07/20/89 -- -- -- Blank 

RFT-S\.J-l6A & B 07/20/89 1025 07/20/89 7.15 1000 16 

I 

RFT-SW-l7A & B 07/20/89 1040 07/20/89 7.0 1000 16 

RFT-SW-18A & I3 07/20/89 llOO 07/20/89 -- -- -- Blank 

" ~ 
l; 

~ 
~ ... 
§ 
3 g 

r r r r r r r I I ( ( ( ( ( I ( 
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') Richardson Flat Tailings TABLE_""_ SOIL AND SEDIMENT FIELD DATA SITE 

IAM,LINQ 

IAMPL.I ID IHIPPINQ DATI COMMI!NTI 

DATI TIM I 

I~FT-SE-1 07/19/89 1107 07/20/89 Dark bro1vn material, some organic matter present 

I 

I~FT-SE-2 07/19/89 1040 07/20/89 Light gray medium to fine grained sediment 

RFT-SE-3 07/19/89 1016 07/20/89 Light gray medium to fine grained sediment 

I~FT-SF-4 07/19/89 0925 07/20/89 Dark bro1vn to medium gray,fine grained sediment 
I 

-
' 

I~FT-SE-5 07/19/89 0900 07/20/89 Gray with rust color 

RFT-SE-6 07/19/89 0835 07/20/89 Light gray) medium to coarse grained sediment 

l~FT-SE-7 07/18/89 1700 07/20/89 Dark brown sediment high in organic matter 

lWT-SE-8 07/18/89 1640 07/20/89 Dark brown sediment high in organic matter 

IWT-SE-(J 07/18/89 1351 07/20/89 ~ledium gray fine grained sediment, some organic rna t t e r preser1t 

1~1·"1'-SE-1 0 07/18/89 1524 07/20/89 Dark brown silty clay (fine grained) 

HFT-SE-16 07/20/89 ] 025 07/20/89 ~ledi urn gray., fine to coarse grained sediment 

fn'T-SE-17 07/20/89 1040 07/20/89 Hedium gra~ fine to coarse grained sediments 

RFT-T,\-1 07/18/89 1115 07/20/89 Tan or rust colored\ fine sand or tailings; flH 6.5 

RFT-TA-2 07/18/89 1125 07/20/89 Tan colored)fine sand or tailin~s; pH 6 

-----------



TABLE_2_ SOIL AND SEDIMENT FIELD DATA SITE Richardson Flat Tailings 

ib lAMP LING 
<'> 

IAMPlil ID IH.,PINO DATI COIIIII!NTI 
ro a. 
"0 DATI TIM I 
Q) 

"0 
~ 

RFT-TA-3 07/18/89 1138 07/20/89 Light tan to gray material, fine texture; pH of 6 

RFT-TA-4 07/18/89 1205 07/20/89 Soil pH measurements showed a pH of 2 for these tailings 

Rfo'T-TA-5 07/18/89 1217 07/20/89 Soil pH measurements showed a pH of 2 

HFT-OSE-1 07/19/89 1345 07/20/89 D.<:~rk brO\vn \-Ji th decomposing orgc!1ic matter; pH of 7 

RFT-OSE-2 07/19/89 1500 07/20/89 Rust colored to dark brown with organic matter; ryH of 7.5 

'"' 
~ ,. ... 
-,.. 
;:: 
!. 

[ [ ( ( [ r ( [ ( ( I I I [ [ I l ( I 
I 
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SAMPLE 1t 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 3 
INORGANIC ANALYTICAL RESULTS FOR 

TAILINGS SAMPLES (mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-TA-1 
MHL-955 
EAST OF 
TAILINGS 
POND 

691 
63.1 
220j 
153 
0.22u 
21.1 
37000 
[2.0] 
[5.5] 
149 
44700 
2580 
11200 
1440 
0.99 
8.2 
[255] 
23.6 
12.6 
[22.4] 
6.6j 
( 1. 3] 
3220 

RFT-TA-2 
MHL-956 
MIDDLE OF 
TAILINGS 
POND 

1040 
84.4 
208j 
86.9 
0.22u 
41.2 
54500 
6.0 
[2.6] 
205 
36500 
3060 
18500 
1740 
1.3 
9.4 
[49E] 
12.7 
18.5 
[34.8] 
3.0j 
[3.8] 
5710 

RFT-TA-3 
MHP-500 
VEST OF 
TAILINGS 
POND 

1530 
87.0 
222j 
[32.8] 
0.22u 
95.9 
68200 
8.8 
[7 .41 
336 
53400 
4520 
23000 
2320 
0.88 
[7 .1] 
[827] 
19.2 
22.1 
[42.6] 
[4.2]j 
[3.7] 
14100 

RFT-TA-4 
MHP-501 
FLOOD 
PLAIN 
TAILINGS 

1030 
120 
259j 
117 
0.27u 
117 
5400 
0.69u 
[3.9] 
281 
97400 
9300 
[ 1140] 
212 
8.20 
[5.1] 
[ 1140] 
45.7 
62.8 
[603] 
[9.7]j 
[2.6] 
16200 

RFT-TA-5 
MHP-502 
FLOOD 
PLAIN 
TAILINGS 

240 
144 
175j 
[39.5] 
0.23u 
250 
32800 
0.59u 
[3.2] 
265 
87000 
31600 
[142] 
252 
7.60 
[6.2] 
[680] 
38.4 
115 
[ 117] 
[6.8]j 
0.57u 
33800 

* - Results have been provided by Keystone Laboratory of Houston, Texas. 
The remaining results are from analyses conducted by Silver Valley 
Laboratories of Kellog, Idaho. 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) ·)r 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 



SAMPLE # 
PACKING LIST # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 4 
INORGANIC ANALYTICAL RESULTS FOR 

SEDIMENT SAMPLES (mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SE-1 RFT-SE-2 RFT-SE-3 RFT-SE-4 
4725H-01 4725H-02 4725H-03 4725H-04 
BCKGRND SILVER CRK SILVER CRK UPGRDNT 
PACE HOMER NEAR FLOOD NEAR FLOOD DIVERSION 
DITCH PLAIN PLAIN DITCH 

TLGS TLGS 

18400 8620 7650 25100 
19.8j 201j 114j 200j 
83.2 590 427 776 
270 147 130 1220 
1.7 [. 86] [ .811 [1. 9] 
14.6j 91.4j 82.0j 100j 
15000 25600 2610 82100 
21.9 .77u [ 1.0] 33.2 
[11.4] 43.5 38.5 [10.1] 
239 753 459 840 
30800 181000 148000 58600 
1790 14200 9880 13600 
6130 9430 8480 33800 
1260 1730 1630 2770 
1.0 4.9 6.0 5.5 
23.5 21.5 28.8 27.0 
3160 [ 1160) [ 1150] 6270 
3.1j 46.2j 42.7j 15.4j 
9.7 47.5 30.3 86.0 
[239] [181] [173) [447] 
[. 81 ]j [3.6]j 4.1j 23.2j 
48.7 19.0 21.2 46.5 
2770 15500 15100 15700 

RFT-SE-5 
4725H-05 
DIVERSION 
DITCH 

2810 
178j 
320 
134 
[. 471 
149j 
89700 
10.9 
[5.31 
613 
44800 
9550 
19700 
3090 
1.5 
[2.9) 
[794] 
16.1jr 
60.9 
[84.6] 
12.7j 
[8.61 
26400 

j -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

r - Quality control indicates that data is not usable (material may or 
may not be present). DO NOT USE THIS DATA!. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[) -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE # 
PACKING LIST # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 4 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SEDIMENT SAMPLES (mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SE-6 
4725H-06 
OUT FLOV 
POINT FOR 
DIVERSION 
DITCH 

11100 
40.8 
261j 
944 
[. 85 J 
62.3j 
46900 
.71u 
64.4 
256 
41400 
3790 
13300 
207000 
0.24 
69.7 
1870 
5.6j 
13.7 
[344] 
8.5j 
34.8 
18800 

RFT-SE-7 
4725H-07 
MARSHY 
AREA 

9710 
37 .6j 
198 
384 
[ 1.1 J 
102j 
90700 
9.9 
20.4 
264 
64900 
3250 
20700 
19100 
0.82 
14.0 
1880 
9.2j 
23.9 
[254] 
10.1j 
20.5 
17600 

RFT-SE-8 RFT-SE-9 RFT-SE-10 
4725H-08 4725H-09 4725H-10 
SILVER CRK SILVER CRK DNGRDNT 
DRAINAGE CULVERT SILVER CRK 
IN HARSH NEAR 800' UPSTRH 
AREA ROUTE 40 G.M. PACE 

14000 
80.5j 
348 
286 
[ 1.5 J 
82.3j 
85800 
16.5 
33.3 
567 
49200 
3510 
18400 
14300 
1.1 
25.8 
2400 
13. 2j 
36.9 
[276] 
14.2j 
26.9 
18300 

10900 
107j 
295 
229 
[ 1.4 J 
90.2j 
38700 
16.3 
20.1 
498 
68700 
6970 
11100 
3070 
5.0 
16.3 
1590 
21.9j 
36.2 
[220] 
4.1j 
31.2 
15900 

DITCH 

20200 
10.1uj 
5.4 
408 
1.6 
2.2j 
9640 
18.5 
[10.9] 
40.7 
25500 
108 
6360 
303 
[.10] 
17.0 
6050 
5.6ur 
.41u 
[389] 
.23uj 
37.7 
302 

j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

r - Quality control indicates that data is not usable (material may or 
may not be present). DO NOT USE THIS DATA!.-

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 



TABLE 4 CONT. 
ANALYTICAL RESULTS FOR 

INORGANIC SEDIMENT SAMPLES (mg/kg) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-OSE-1 RFT-OSE-2 RFT-SE-16 RFT-SE-17 
PACKING LIST # 47258-11 47258-12 47258-13 4725H-14 
SAMPLE LOCATION OPPORTUNITY OPPORTUNITY DNSTRM OF UPGRDNT 

POND SEEP PACE HOMER CONFLUENCE 
SEDIMENT SEDIMENT DITCH SILVER CRK 
SAMPLE SAMPLE CONFLUENCE & PACE HOMER 

'II/SILVER CRK DITCH 

Aluminum 19500 6880 15200 4440 
Antimony 142j 49. 3j 53. 9j 183j 
Arsenic 751 839 211 555 
Barium 668 557 209 66.0 
Beryllium [2.31 [ 1. 61 [ 1.41 [. 631 
Cadmium 185j 131j 43.9j 113j 
Calcium 249000 167000 14500 18900 
Chromium 18.2 l.Ou 11.8 .72u 
Cobalt [5.9] 53.3 24.6 76.8 
Copper 870 456 231 496 
Iron 156000 132000 86100 263000 
Lead 12500 6900 4430 12200 
Magnesium 29700 23400 6340 5880 
Manganese 19600 23700 1560 1370 
Mercury 1.9 .73 3.3 .81 
Nickel 32.1 26.3· 22.4 31.4 
Potassium 4790 1690 2490 [6571 
Selenium 19.9j 2.5j 25.1j 84.0j 
Silver 60.6 22.5 15.5 39.8 
Sodium [764] [206] [215] [105] 
Thallium 24.1j 2l.Oj 1.2bj 6.0j 
Vanadium 38.0 [18.6] 40.5 [10.4] 
Zinc 24000 20000 8580 17500 

j -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 

u - The material was analyzed for, but was not detected. The 
associated numerical value is the estimated sample quantitation limit or 
CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 5 
ANALYTICAL RESULTS FOR 

INORGANIC SURFACE YATER SAMPLES (~g/1) 

RICHARDSON FLAT TAILINGS 
SUMMIT COUNTY, UTAH 

TOO F08-8903-06 - PAN FUT0039HDA 

RFT-SY-1A RFT-SY-18 
MHP-525 MHP-526 
BCKGRND BCKGRND 
PACE HOMER PACE HOMER 
DITCH DITCH 

[27.9]ub 
19.9u 
[7. 2 J 
[61.9]ub 
1.1u 
1.8u 
132000b 
2.8u 
[3.1]ub 
1.1u 
[56.4]ub 
9.2bj 
34700b 
20.3b 
0.20u 
9.7u 
[1820)ub 
[15.4]ub 
1.6u 
19700 
0.90u 
2.7u 
64.lb 

[26.3]ub 
19.9u 
[7. 7 J 
[61.9]ub 
l.lu 
1.8u 
131000b 
2.8u 
2.6u 
[2.4]ub 
[84.7]ub 
[0.93]ub 
34400b 
19.1b 
0.20u 
9.7u 
[ 2110]ub 
[15.2]ub 
1.6u 
19700 
0.90u 
2.7u 
52.7b 

RFT-SY-2A 
MHP-523 
SILVER CRK 
NEAR FLOOD 
PLAIN TLGS 

[18.2]ub 
[25.7]ub 
[6.6] 
[61.5]ub 
1.1u 
[S.O}ub 
211000b 
2.8u 
[3.5]ub 
[1.2]ub 
[63.2]ub 
48.3bj 
41400b 
1170b 
0.20u 
[13.9] 
[3180] 
[2.6]ub 
1.6u 
42300b 
0.90u 
2.7u 
1730b 

RFT~SY-2B 

MHP-524 
SILVER CRK 
NEAR FLOOD 
PLAIN TLGS 

44500b 
210b 
619 
881b 
[2.4] 
137b 
248000b 
72.2 
[27.0]ub 
1390b 
98500b 
20000bj 
68400b 
3080b 
11.50 
67.3 
8980b 
[34.2}ub 
131b 
42900b 
[4.7} 
129 
19300b 

RFT-SY-3A 
HHP-521 
SILVER CRK 
NEAR FLOOD 
PLAIN TLGS 

[16.S]ub 
19.9u 
[3.8] 
[52.9]ub 
1.1u 
9.2b 
199000b 
2.8u 
[2.6]ub 
[ 1.5 ]ub 
[39.9]ub 
38. 2bj 
39600b 
1080b 
0.20u 
9.7u 
[3470]ub 
[14.7]ub 
1.6u 
41000b 
0.90u 
2.7u 
2360b 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The 
remaining results are from analyses conducted by Silver Valley Laboratories of 
Kellog, Idaho. 

b - Material was detected in the laboratory blanks. Quantity reported is >SX 
the amount found in the blank. A false positive result may exist. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 

- Presence of the material is reliable. (Inorganic data only). 

-
-



SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES (pg/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

RFT-SV-3B 
MHP-522 
SILVER CRK 
NEAR FLOOD 
PLAIN TLGS 

1740b 
[53.8]ub 
41.9 
[82.2]ub 
1.1u 
[16.0] 
206000b 
2.8u 
[5.7] 
71.4b 
5320b 
llOObj 
42000b 
1220b 
0.2u 
9.7u 
[3160]ub 
[28.5)ub 
[6.3]ub 
42000b 
0.90u 
[5.5] 
3790b 

RFT-SV-4A 
MHP-515 
UPGRDNT 
DIVERSION 
DITCH 

[32.8] 
[39.3] 
68.6 
[102] 
1.1u 
[4.6] 
180000 
2.8u 
[8.8] 
[13.6] 
267 
41.8 
38000 
2780 
0.2u 
9.7u 
5580 
14.0ur 
1.6u 
54600 
14.1 
2.7u 
2650 

RFT-SV-4B 
MHP-516 
UPGRDNT 
DIVERSION 
DITCH 

30900 
937 
2326 
2330 
[1. 71 
289 
446000 
50.2 
[48.7] 
1540 
107000 
22100j 
104000 
21100 
8.0 
65.5 
15600 
1.2ur 
201 
58500 
83.4j 
58.7 
49100 

RFT-SV-5A 
MHP-517 
DIVERSION 
DITCH 

[32.6] 
19.9u 
10. 7j 
[37.0] 
1.1u 
[3.3] 
308000 
2.8u 
2.6u 
[12. 4 I 
416 
12.9 
61600 
1310 
0.2u 
[25.8] 
273u 
14.0ur 
1.6u 
28800 
l.Ou 
2.7u 
2990 

RFT-SV-58 
MHP-518 
DIVERSION 
DITCH 

[33.7) 
19.9u 
17 .4j 
[35.9) 
1.1u 
6.2 
314000 
2.8u 
2.6u 
[5.6] 
696 
24.9 
62700 
1340 
0.2u 
9.7u 
273u 
14.0ur 
1.6u 
29300 
l.Ou 
2.7u 
3060 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The 
remaining results are from analyses conducted by Silver Valley Laboratories of 
Kellog, Idaho. 
b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank. A false positive result may exist. 
j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 
r - Quality control indicates that data is not usable (material may or may 
not be present). DO NOT USE THIS DATA!. -
u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 
[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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SAMPLE # 
TRAFFIC RPT # 
SAMPLE LOCATION 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Sodium 
Silver 
Thallium 
Vanadium 
Zinc 

TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES (~g/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TOO F08-8903-06 - PAN FUT0039HDA 

RFT-SV-6A 
MHP-519 
DIVERSION 
DITCH 
OUTFLOV 

[17.6] 
19.9u 
2.3u 
[14.9] 
L1u 
L8u 
316000 
2.8u 
2.6u 
[10.4] 
426 
L8u 
68200 
3180 
0.2u 
[13.2] 
[2010] 
14.0ur 
45000 
L6u 
l.Ou 
2.7u 
219 

RFT-SV-6B 
MHP-520 
DIVERSION 
DITCH 
OUTFLOV 

[34.7]ub 
19.9u 
[3.9] 
[14.9]ub 
1.1u 
1.8u 
330000b 
2.8u 
[3.8]ub 
[L2]ub 
123 
[1.9]ubj 
71200b 
3170b 
0.2u 
9.7u 
[2230] 
12.0u 
49600b 
1.6u 
0.9u 
2.7u 
198b 

RFT-SV-7A 
MHP-509 
MARSHY 
AREA 

11.5u 
19.9u 
2.3u 
[14.9]ub 
1.1u 
L8u 
322000 
2.8u 
2.6u 
[ 1. 9] 
270 
0.90u 
68700 
94.8 
0.2u 
9.7u 
[1480] 
14.0ur 
47500 
L6u 
LOu 
2.7u 
190 

RFT-SV-7B 
MHP-510 
MARSHY 
AREA 

368 
19.9u 
[9.4] 
[37.0] 
1.1u 
[2.6] 
333000 
2.8u 
[3.8] 
[12.9] 
1070 
131 
70500 
2110 
0.2u 
9.7u 
[ 1710] 
L4ur 
48400 
[2.4] 
l.Ou 
2.7u 
656 

RFT-SV-8A 
MHP-511 
SILVER CRK 
IN MARSHY 
AREA 

[16.8] 
19.9u 
[5.3] 
[32.1] 
1.1u 
1.8u 
320000 
2.8u 
2.6u 
1.1u 
224 
0.90u 
68600 
960 
0.2u 
9.7u 
[ 1330] 
14.0ur 
46700 
L6u 
LOu 
2.7u 
295 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The 
remaining results are from analyses conducted by Silver Valley Laboratories of 
Kellog, Idaho. 
b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank. A false positive result may exist. 
j - The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 
r - Quality control indicates that data is not usable (material may or may 
not be present). DO NOT USE THIS DATA!. -
u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 
[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 



TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE YATER SAMPLES (~g/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TOO F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-SY-8B RFT-SY-9A RFT-SY-9B RFT-SY-10A RFT-SY-10B 
TRAFFIC RPT # MHP-512 MHP-506 MHP-507 MHP-503 MHP-504 
SAMPLE LOCATION SILVER CRK SILVER CRK SILVER CRK DNGRDNT DNGRDNT 
CRK IN MARSHY CULVERT CULVERT SILVER SILVER 

AREA NEAR NEAR CREEK CREEK 
ROUTE 40 ROUTE 40 

Aluminum [106] [24.6] 370 [26.6] [75.8] 
Antimony 19.9u 19.9u 19.9u 19.9u 19.9u 
Arsenic [8.4] [6.8] 12.2 [3.3] [5.6]r 
Barium [33.5] [54.6] [59.1] [51. 5] [52.5] 
Beryllium 1.1u 1.1u 1.1u 1.1u 1.1u 
Cadmium 1.8u 1.8u 1.8u [2.0] [2.2] 
Calcium 303000 139000 144000 147000 147000 
Chromium 2.8u 2.8u [2.8] 2.8u 2.8u 
Cobalt 2.6u [2.6] 2.6u 2.6u [4.0] 
Copper [4.9] [2.9] [11. 7] [6.3] [5.6] 
Iron 1090 338 1200 195 481 
Lead 36.6 6.2 122 [5.9] 35.8 
Magnesium 64900 34600 35600 36400 36200 
Manganese 950 274 335 223 240 
Mercury * 0.2u 0.2u 0.2u 0.2u 0.2u 
Nickel 9.7u 9.7u 9.7u 9.7u 9.7u 
Potassium [986] [1790] [1980] 2090 [1920] 
Selenium 14.0ur 14.0ur 1.4ur 1.4ur 14.0ur 
Silver 1.6u 1.6u 1.6u 1.6u 1.6u 
Sodium 44300 22900 23400 25200 24100 
Thallium l.Ou l.Ou l.Ou l.Ou l.Ou 
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u 
Zinc 332 429 726 419 519 

* - Results have been provided by Keystone Laboratory of Houston, Texas. 
remaining results are from analyses conducted by Silver Valley Laboratories 
Kellog, Idaho. 

r -Quality control indicates that data is not usable (material may or may 
not be present). DO NOT USE THIS DATA!. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE YATER SAMPLES (~g/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-SY-11A RFT-SY-11B RFT-SY-12A RFT-SY-12B RFT-SY-15A RFT-SY-15B RFT-SY-16A 
TRAFFIC RPT # MHP-528 MHP-527 MHP-513 MHP-514 MHP-529 MHP-530 MHP-534 
LOCATION DUPLICATE DUPLICATE FILTERED UNFILTERED FILTERED UNFILTERED DNSTRM OF 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury * 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

OF 2A OF 2B BLANK BLANK BLANK BLANK PACE HOMER 
CONFLUENCE 
SILVER CRK 

[28.0]ub 43400b [23.3] [16.6] (24.9]ub [32.1]ub [44.6]ub 
[26.9]ub 199b 19.9u 19.9u 19.9u 19.9u [20.1]ub 
[5.6] 540 2.3u 12.0 2.3u 2.3u 2.3u 
[60.8] 788b 1.3u 1.3u 1.3u 1.3u [56.7]ub 
1.1u [2.1] 1.1u 1.1u 1.1u 1.1u 1.1u 
6.0b 127b 1.8u 1.8u 1.8u 1.8u 10.3b 
211000b 246000b [ 154] [56.3] [214]ub [136]ub 205000b 
2.8u 68.5 [3.5] 2.8u 2.8u 2.8u 2.8u 
[5.3] [28.4]ub 2.6u 2.6u 2.6u 2.6u [3.l]ub 
[ 1. 2] 1260b 1.1u [4.4] 1.1u l.lu [2.7]ub 
[55.1] 89300b 277 219 [64.2]ub [ 41.5 ]ub [31.5 ]ub 
34.6bj 17900bj 0.90u 0.90u [ 1.8 ]ubj [ 1. 6 ]ubj [ 1.4 ]ubj 
41400b 67100b [42.5] 20.9u [43.7]ub [29.0]ub 40400b 
1180b 2950b [2.3] [2.0] [1.4]ub [2.5]ub 1070b 
0.20u 8.50 0.2u 0.2u .20u .20u .20u 
9.7u 57.3 9.7u 9. 7u 9.7u 9.7u 9. 7u 
[3060]ub 8770b 273u 273u 273u 273u [3180]ub 
[15.1]ub [43.9]ub 1.4ur 1.4ur 1.2u 1.2u [2.7]ub 
1.6u 117 1.6u 1.6u 1.6u 23.8b 1.6u 
41200 42700 [68.9] [76.0] [47.5]ub 13.2u 41900b 
0.90u [4.2] l.Ou LOu .90u .90u .90u 
[3.8] 121 2.7u 2.7u 2.7u 2.7u 2.7u 
1730b 17700b [4.5] 1.3u [12.6]ub [6.5]ub 2970b 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The remaining 
results are from analyses conducted by Silver Valley Laboratories of Kellog, Idaho. 
b- Material was detected in the laboratory blanks. Quantity reported is >5X the amount 
found in the blank. A false positive result may exist. 
j - The associated numerical value is an estimated quantity because the amount detected 
is below the contract required detection limit (CRDL) or because minor quality control 
criteria were not met. Presence of the material is reliable. 
r - Quality control indicates that data is not usable (material may or may not be 
present). DO NOT USE THIS DATA!. -
u - The material was analyzed for, but was not detected. The associated numerical value 
is the estimated sample quantitation limit or CRDL. 
[] -The associated numerical value is an estimated quantity because the amount detected 
is below the contract required detection limit (CRDL). Presence of the material is 
reliable. (Inorganic data only). 



TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE WATER SAMPLES (~g/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD FOB-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-SW-16B RFT-SW-17A RFT-SW-17B RFT-SW-18A RFT-SV-18B 
TRAFFIC RPT # MHP-535 MHP-537 MHP-538 MHP-539 MHP-540 
SAMPLE LOCATION DNSTRM OF UPGRDNT UPGRDNT BLANK BLANK 

PACE HOMER CONFLUENCE CONFLUENCE 
DITCH SILVER CRK SILVER CRK 
CONFLUENCE PACE HOMER PACE HOMER 
V/SILVER CRK DITCH DITCH 

Aluminum [61.1]ub [49.5]ub [29.6]ub [29.0]ub [27.0]ub 
Antimony 19.9u 19.9u [20.1]ub 19.9u 19.9u 
Arsenic [5.6] 2.3u 2.3u 2.3u 2.3u 
Barium [56.0]ub [54.3]ub [51.1 ]ub [1. 7]ub 1.3u 
Beryllium l.lu 1.1u l.lu 1.1u 1.1u 
Cadmium 10.3b 13.3b 13.5b 1.8u 1.8u 
Calcium 205000b 228000b 218000b [109]ub [90.8]ub 
Chromium 2.8u 2.8u 2.8u 2.8u 2.8u 
Cobalt [3.5]ub [6.6]ub [5.3)ub 2.6u [2.7)ub 
Copper [4.9)ub [3.9)ub [1.5)ub 1.1u 1.1u 
Iron 496b 346bj [43.7]ub [33.4]ub [32.2)ub 
Lead 25.2bj 8.8b 0.90uj [ 1. 3 ]ub 0.90uj 
Magnesium 40300b 41800b 39900b [38.6]ub [27.8]ub 
Manganese 1080b 1380b 1330b [2.0]ub [ 1.4 ]ub 
Mercury * 0.20u 0.20u 0.20u 0.20u 0.20u 
Nickel [10.6] 9.7u 9.7u 9.7u 9.7u 
Potassium [3380]ub [3630]ub [3570]ub 273u [437)ub 
Selenium 1.2u [20.0]ub [lB.O]ub 1.2u 1.2u 
Silver 1.6u 1.6u 1.6u 1.6u 1.6u 
Sodium 41900 48000b 46400b [ 41.8 ]ub [13.3)ub 
Thallium 0.90u 0.90u 0.90u 0.90u 0.90u 
Vanadium 2.7u 2.7u 2.7u 2.7u 2.7u 
Zinc 3130b 3880b 3720b [2.9)ub 1.3u 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The 
remaining results are from analyses conducted by Silver Valley Laboratories of 
Kellog, Idaho. 
b - Material was detected in the laboratory blanks. Quantity reported is >5X 
the amount found in the blank. A false positive result may exist. 
j -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL) or 
because minor quality control criteria were not met. Presence of the 
material is reliable. 
u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 
[] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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TABLE 5 CONT. 
INORGANIC ANALYTICAL RESULTS FOR 

SURFACE VATER SAMPLES (~g/1) 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH 
TDD FOB-8903-06 - PAN FUT0039HDA 

SAMPLE # RFT-OPV-1A RFT-OPV-1B 
TRAFFIC RPT # MHP-532 MHP-533 
SAMPLE LOCATION PONDED AREA PONDED AREA 

AT BASE OF AT BASE OF 
TLGS DAM TLGS DAM 

Aluminum [23.0]ub 317b 
Antimony 19.9u 19.9u 
Arsenic [2.9] 33.1 
Barium [37.3]ub [82.2]ub 
Beryllium 1.1u 1.1u 
Cadmium 1.8u [3.6]ub 
Calcium 312000 369000b 
Chromium 2.8u 2.8u 
Cobalt [6.3]ub [5.6]ub 
Copper [1.2]ub [6.6]ub 
Iron 503b 10200b 
Lead 0.90u 68. 2bj 
Magnesium 56100b 58800b 
Manganese 12900b 21400b 
Mercury * 0.20u 0.20u 
Nickel 9.7u 9.7u 
Potassium 5380 9960 
Selenium 12.0u [18.5]ub 
Silver 1.6u 1.6u 
Sodium 60000b 63400b 
Thallium 0.90u 0.90u 
Vanadium 2.7u 2.7u 
Zinc [19.8]ub 759b 

* - Results have been provided by Keystone Laboratory of Houston, Texas. The 
remaining results are from analyses conducted by Silver Valley Laboratories of 
Kellog, Idaho. 

b - Material was detected in the laboratory blanks. Quantity reported is >SX 
the amount found in the blank. A false positive result may exist. 

u - The material was analyzed for, but was not detected. The associated 
numerical value is the estimated sample quantitation limit or CRDL. 

(] -The associated numerical value is an estimated quantity because the 
amount detected is below the contract required detection limit (CRDL). 
Presence of the material is reliable. (Inorganic data only). 
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APPENDIX A 

SAMPLE COLLECTION AND SHIPMENT INFORMATION -RICHARDSON FLAT TAILINGS 
SUMMIT COUNTY, UTAH 

TDD F08-8903-06 - PAN FUT0039HDA 

SAMPLE ID PARAMETERS TRAFFIC RPT lt SAMPLE TAG lt CHAIN OF CUSTODY -
RFT-SY-1A METALS MHP-525 8-94551 8-11438 
RFT-SW-1B METALS MHP-526 8-94552 8-11438 
RFT-SY-2A METALS MHP-523 8-94553 8-11438 
RFT-S'Il-2B METALS MHP-524 8-94556 8-11438 
RFT-SY-3A METALS MHP-521 8-94554 8-11438 
RFT-S'Il-3B METALS MHP-522 8-94555 8-11438 
RFT-SY-4A METALS MHP-515 8-94557 8-11438 
RFT-SY-4B METALS MHP-516 8-94558 8-11438 
RFT-SY-5A METALS MHP-517 8-94559 8-11438 
RFT-Sll-5B METALS MHP-518 8-94560 8-11438 
RFT-Sll-6A METALS MHP-519 8-94561 8-11438 
RFT-Sll-6B METALS MHP-520 8-94562 8-11438 
RFT-SW-7A METALS MHP-509 8-94563 8-11446 
RFT-SW-7B METALS MHP-510 8-94564 8-11446 
RFT-SW-8A METALS MHP-511 8-94565 8-11446 
RFT-SW-8B METALS MHP-512 8-94566 8-11446 
RFT-SY-9A METALS MHP-506 8-94567 8-11446 
RFT-SW-9B METALS MHP-507 8-94587 8-11446 
RFT-SY-10A METALS MHP-503 8-94568 8-11446 
RFT-Sll-10B METALS MHP-504 8-94569 8-11446 
RFT-SY-llA METALS MHP-528 8-94591 8-10998 
RFT-Sll-llB METALS MHP-527 8-94590 8-10998 
RFT-Sll-12A METALS MHP-513 8-94588 8-10998 
RFT-Sll-12B METALS MHP-514 8-94589 8-10998 
RFT-Sll-15A METALS MHP-529 8-94593 8-10998 
RFT-Sll-15B METALS MHP-530 8-94593 8-10998 
RFT-Sll-16A METALS MHP-534 8-94599 8-10997 
RFT-SlJ-16B METALS MHP-535 8-94600 8-10997 
RFT-SlJ-17A METALS MHP-537 8-94527 8-10997 
RFT-SlJ-17B METALS MHP-538 8-94527 8-10997 -RFT-SlJ-18A METALS MHP-539 8-94529 8-10997 
RFT-SlJ-18B METALS MHP-540 8-94530 8-10997 

RFT-TA-1 METALS MHL-955 8-94580 8-11446 
RFT-TA-2 METALS MHL-956 8-94581 8-11446 
RFT-TA-3 METALS MHP-500 8-94582 8-11446 
RFT-TA-4 METALS MHP-501 8-94583 8-11446 
RFT-TA-5 METALS MHP-502 8-94584 8-11446 
RIT-OPW-1A METALS MHP-532 8-94595 8-10998 
RF1'-0PW-1B METALS MHP-533 8-94596 8-10998 
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APPENDIX A CONT. - SAMPLE COLLECTION AND SHIPMENT INFORMATION 
RICHARDSON FLAT TAILINGS 

SUMMIT COUNTY, UTAH - TOO F08-8903-06 - PAN FUT0039HDA 

- SAMPLE ID PARAMETERS SAS i SAMPLE TAG i CHAIN OF CUSTODY 

RFT-SE-1 METALS 4725H-01 8-94570 8-11437 
RFT-SE-2 METALS 4725H-02 8-94571 8-11437 - RFT-SE-3 METALS 4725H-03 8-94572 8-11437 
RFT-SE-4 METALS 4725H-04 8-94573 8-11437 
RFT-SE-5 METALS 472SH-05 8-94574 8-11437 - RFT-SE-6 METALS 4725H-06 8-94575 8-11437 
RFT-SE-7 METALS 4725H-07 8-94576 8-11437 
RFT-SE-8 METALS 4725H-08 8-94577 8-11437 
RFT-SE-9 METALS 4725H-09 8-94578 8-11437 - RFT-SE-10 METALS 4725H-10 8-94579 8-11437 
RFT-SE-16 METALS 4725H-13 8-94525 8-11440 
RFT-SE-17 METALS 4725H-14 8-94528 8-11440 
RFf-OSE-1 METALS 4725H-ll 8-94594 8-11437 
RIT-OSE-2 METALS 4725H-12 8-94597 8-11437 
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APPENDIX B 

SAMPLING PHOTO LOG 
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PHOTO 1: WEST FACING PHOTO OF SAMPLE LOCATION RFT-SW/SE-4. 

PHOTO 2: WEST FACING PHOTO OF FIT MEMBER COLLECTING TAILING3SAMPLE 
RFT-TA-1. 
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PHOTO 3 (LEFT): NORTHWEST FACING 
PHOTO OF FIT MEMBER 
COLLECTING TAILINGSSAMPLE 
RFT-TA-2. 

PHOTO 4 (BELOW): SOUTH FACING 
PHOTO OF FIT MEMBER 
COLLECTING TAILINGS 
SAMPLE RFT-TA-3. 
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PHOTO 5: SOUTHWEST VIEW OF SAMPLE LOCATION 
RFT-TA-4. 



-

-
-
-
-
-

-
-
-
-

PHOTO 6: SOUTH VIEW OF SAMPLE LOCATION RFT-TA-5. -
-
-
-
-
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PHOTO 7: FIT MEMBER COLLECTING SAMPLE RFT-SW-9 . 
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PHOTO 8: NORTHEAST FACING PHOTO OF FIT MEMBER 
COLLECTING SURFACE WATER SAMPLE 
RFT-SW/SE-7. 
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PHOTO 9: SOUTHEAST FACING PHOTO OF FIT MEMBER 
COLLECTING SAMPLE RFT-SW/SE-8 . 
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PHOTO 10: NORTH FACING PHOTO OF SAMPLE LOCATION 
RFT-SW/SE-6. 
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PHOTO 11: WEST FACING PHOTO OF SAMPLE LOCATION 
RFT-SW/SE-5. 
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PHOTO 12 (ABOVE): SOUTH FACING 
PHOTO OF SURFACE WATER 
SAMPLE LOCATION RFT-OPW-1 
AND RFT-OSE-1 AT BASE OF 
TAILINGS DAM. 

PHOTO 13 (LEFT): NORTHEAST 
FACING PHOTO OF OPPOR
TUNITY SEDIMENT SAMPLE 
LOCATION RFT-OSE-2 . 
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE RBVIEV 

***guideline references are from Contract #787*** 

Case No.: 12334 TDD No.: F0-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs, Inc.; Kellogg, ID 

Data Reviewer : Lynn Fischer Date of Reviews Oct. 11, 1989 

Sample Matrix: 19 low waters 

Analysis: Metals and Mercury. 

Sample Nos.: MRP520, MHP521, MHP522, MRP523, MHP524, MHP525, MHP526, 
MHP527, MHP528, MHP529, MHP530, MHP532, MHP533, MHP534, 
MHP535, MHP537, MHP538, MHP539, and MHP540. 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

All Mercury data is unusable because of missed holding times. Mercury 
analysis however was performed by Keystone, TX prior to samples being 
shipped on to Silver Valley for analysis, this data is being used. SHO, 
or whomever decided to forward the samples should always consider 
holding time requirements when making these decisions. 

Action required by project officer? 

No X Yes 



The following are our fiudings: 

Data are acceptable for use, with the exception of the mercury analysis, 
with the following qualifications. 

Holding time criteria were met for all analysis with the exception of 
the mercury cold vapor analysis; all the mercury results are flagged 
"a", unusable. 

All calibration frequencies and requirements were met. 

Quite a few contaminants were detected in analysis of the initial, 
continuing, and laboratory preparation blanks they are: aluminum, 
antimony, barium, calcium, cadmium, cobalt, copper, iron, magnesium, 
manganese, potassium, selenium, silver, sodium, zinc, and lead. All 
samples with positive results for these analytes were flagged "ub", 
"uj", or "b". "UB" vas used to flag those results detected below the 
contract required detection limit (CRDL), "uj" vas used to flag those 
results greater than the CRDL but less than five times the greatest 
amount detected in any blank, and "b" was used to flag all other 
positive results. 

Brackets are applied to all results greater than the instrument 
detection limit (IDL) but less than the CRDL. 

Duplicate results for the following analytes vere outside limits (+/-
20%), however none vere flagged because all were associated with either 
results below the CRDL, contaminants detected in the blanks, or one of 
the values vas undetected: aluminum, copper, iron, potassium, arsenic, 
and selenium. 

Analysis of the spiked sample had two outliers, lead (16.7%) and 
selenium (-134.3%), limits are (75-125%). All lead results were flagged 
"j", results may be biased low. No flags vere added to selenium results 
since both the sample and spiked sample results vere less than the CRDL. 

All other quality control (QC) criteria were met. 
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Iuorgaaic Data Coapleteueaa Checklist 

Inorgan1c analysis data (Form I) 

Initial calibration and continuing calibration verification (Form 
IIA) 

CRDL standard for AA and ICP (Form IIB) 

Blanks (Form III) 

ICP interference Check sample (Form IV) 

Spike sample recovery (Form VA) 

Post digestion spike sample recovery (Form VB) 

Duplicates (Form VI) 

Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

Holding times (Form X) 

Instrument detection limits-quarterly (Form XI) 

ICP interelement correction factors-quarterly (Form II) 

ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

Raw data for calibration standards 

Raw data for blanks 

Raw data for CRI and/or CRA 

Raw data for samples 

Raw data for duplicates 

Raw data for spikes -.-
Traffic reports 



Contract Compliance 

I. Initial and Continuing calibration Verification (ICV and CCV) 
(guidelines pg. E-4, Form IIA) 

1. ~as instrument calibrated daily and each time it was set up? 
yes X no 

2. ~ere instruments calibrated using 1 blank and several.standards? 
yes X no 

3. ~ere calibration verifications within 90-110%? 
yes X no 

4. Were continuing calibrations run at 10% frequency? 
yes X no 

5. Were the raw data correctly transcribed onto Form IIA? 
yes X no 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
{whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes X no 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

4. Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes X no 

III. Blanks (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

3. Was a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA -
.... 



... 

... 

4. How many elements were detected above the CRDLs? o (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Were raw data correctly transcribed onto Form III? 
yes X no 

Comments: See narrative for elements detected in blank$7 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Was the ICS analyzed twice per 8 hour shift? 
yes X no 

2. Were the ICSs analyzed before and after samples? 
yes X no 

3. Was any massive interference detected? 
yes ___ no X 

4. Were the ICSs within ±20% mean value? 
yes X no 

5. Were raw data correctly transcribed onto Form IV? 

V. Spike Sample Analysis (S) (guideline pg. E-8, Form V) 

1. Were spikes analyzed at a frequency of 1 in 20 samples? 
yes•X no 

2. Were spike recoveries correctly calculated? 

(SSR - SR) 
% recovery = SA X 100 

SSR Spiked Sample Result 
SR = Sample Result 
SA Spike Added 

yes X no 

3. Were spike recoveries within the range of 75-125%? 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the lab6~atory on Forms I and V? 

yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Were raw data correctly transcribed onto Form V? 



yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

vr. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD S - D X 100 
(5 + 0)/2 

S = Sample 
D = Duplicate 

re~tl$peper 
recvcled .oaoer 
recvctea· paper 
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yes X no 

yes X no 
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3a. For sample concentrations >Sx the CROL, were RPDa t20%7 (limits 
of t35% apply for soil/sediment/tailings samples) 

yes X no NA 

3b. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL? 

yes _ no X NA 

3c. Yhere the RPDs exceeded the control limits, were the data 
flagged ,*, on Forms I and VI by the laboratory? 

yes X no NA 

4. Were raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. 

2. 

Yas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

Were recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Yere the raw data correctly transcribed onto Form VII? 
yes X no· 

VIII. Furnace Atomic Absorption (AA) QC Analysis-ziuidelines pg. 
E-14, Form VIII} 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes X no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD SO X 100 
M 

·.· 
yes X no 

SD = Standard Deviation of Duplicate Injections 
M Mean of Duplicate Injections 



~~--------------------------------------------

2a. Vere samples that exceeded the 20% criteria reanalyzed? 
yes_ no~ 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes_ no 

2c. If yes, did the laboratory flag the data of Form I with an 
'M'? 

yes no 

3. ~as the recovery of the spike > 40%? (if yes, go to question 
4). 

yes X no 

If no, was the sample diluted and rerun with another spike? 
yes no 

4. ~as sample absorbance >SO% of spike absorbance?* (if yes, go 
to question 5). 

yes __ no X 

* Spike absorbance = absorbance of spiked sample - absorbance of sample. 

4a. For spike recoveries between 85 and 115%, were results 
reported to the IDL? 

RPD = (SSR - SR) x 100 
SA 

yes X no 

SSR = Spike Sample Recovery 
SR = Sample Result 
SA Spike Added 

4b. For spike recoveries outside the as and 115% range, were 
results reported to the IDL and flagged with 'Y'? 

yesX no 

5. Yas spike recovery between 85 and 115%? (if no, go to 
question 6) 

Sa. ~ere results quantified from calibration curve and 
reported to IDL? 

yes no 

6. ~as an MSA at 50, 100 and 150% of the sample absorbance 
analyzed? 

yes no 

6a. ~as each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. Yere these data correctly transcribed onto Form VIII? 

-

-
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-
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Y•• na 

6c. ~ere correlation coefficients(r) > 0.995? 
yes no 

6d. If no, were HSAs run once morel 
yes na 

If. the correlation coefficients vera still > 0.995, data on 
Form I must be from the run vith the best 'r' and the data 
on Forms I and VII must be flagged vith a '+'· 

Vera these criteria met1 
yes no 

6e. ~ere all MSA obtained data marked with an 'S' or an S+ on 
form I?. 

yes no 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

x. 

1. ~as an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., lov, high) or for each sample delivery group, whichever 
was more frequent? 

yes X no 

2. For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 

3. 

4. 

s. 

questions 3 and 4) 1 
yes X no 

If 
I - S 

% difference = I X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading XS) 

~hich elements had concentrations that exceeded the 10% 
criteria? only those associated with undetected values or blank 
contaminanats. 

Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

~ere the rav data correctly transcribed onto Form IX? 
yes X no ._._ .. 

Instrument Detection Limits (IDL) (guidelines pg. E-13, Form XI) 

1. ~ere IDLs reported for each analyzed element? 
yes X no 

2. ~ere IDLs reported for each instrument used? 
yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. 
E-13, SOV 787) 

··-- " 



-··· . . . •· .. ' •.. . . . 

II. Iatarel-.at Co~:rectious fo~: ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

III. Liaear Range Analysis (LIA) (guidelines pg• E-14, Form XII) 

1. Yas a linear range verification standard analyzed? 
yes X no 

2. ~as the results within ±5% of the true value? 
yes X no 

Bolding Times 

Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days. 

1. Verified date of sample receipt by laboratory 8-16-89 
2. Date of preparation/analyses ICP - 8-l4-89 

AS - 8-31-89 
SE - 8-31-89 
PB - 8-29-89 
TL - 8-24-89 

3. ~ere holding times met? yes X, for all but HG 

re~er 
rec't'~rea 15aper 

recycled paper 

•;,..::-\'~ ........ 
• •• .... ~-· ... f/1 .. . . . 
. . .• · .... ::· ..... . ~ .... . .. 

• t ~ ... . . ··· ;· 
. . . ... 

" ....... . ·'-'·-

-

-



1 1 Z 0 2 AM- ,. .• % l-VZJl 
P03 -

-
1- IPA S»>JJLE::BO • 

. XRORCiANIC -ANALYSIS DATA SHift· I J 

· ', 1 ft . ,..1 1 rn H PSJ 0 r · 
- Lab N&aea SILVER VALLEY LASS., INC. COntnct:teCd4??1'f- f -------' 

Lab Ccde2 SILVER c:aae No.: (if'Q~- SU No.: SDC Ho.:~~O 
- Matrix (80il/water) : Lp,. t BL Lal2- saaple ID: ----

- Lavel (low/mecl) a loW Date Received: ~lie/If 

' Solida& 

-
-
-
-
-

-

-
- Texture: 

_ COlor Attar: Artifacts: ---
-
-

-~v 'I' - TU 



I~ 

U.S. EPA - CLP 
EPA SAMPLE-NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

L.f. toit>O 7f-/. MHP521 
Lab Name: SILVER VALLEY LABS,INC. Contrac~- a·; (071. --------

Lab Code: SILVER Case.No.: 12334 SAS No.; ~~ft SDG No.: MHPSZO 

Matrix (soil/water): W~TER Lab Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

----------------------------------------------I 
I 

·: Analyte :concentration:c: a 
---------- --------- ------------- - ------ --: 74:2'3-·~o-5 : ,.'\lf.tminum : 1-16.5\ 1 i(l ~'"' : P ' .. -tF ·---------- --------- -------......:0---- -----------

Color 9efore: COLORLESS Clarity Before: CLEAR Texture: 

-.· 
COLORLESS Clar_ity A-fter: CLEAR Artifacts: 

Comments: 
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U.S. EPA - Cl.P 

1 
INORGANIC ANALYSIS DATA SHEET 

17 

EPA SAMPLE NO. 

Lab Name: SILVER VALLEY LABS~lNC. 
ft:J.LOg .. a:f/ '-/ MHP52:Z 

Contr~ 68 bS 6671 ---------
,iJI;Irf 

SILVER Case No.: 12334 SAS No.: SDG No.: MHPS20 

Matrlx (soil/water): WATER Lab Samcle ID: 

Level (lc•w/med): LOW Date Received: 08/16/89 

0.0 

Concentration Units Cug/L or mg/kq dry weignt): UG/L 

Color Before: BROWN 

BROl.JN 

., 
I Analvte :concentration:c: 

Clarity Before: CLEAR 
---

Clarity After: CLEAR 

I] :M 

Te:-~tr.tre: 

Artif.;\cts: 

._c.:.mments: 

.• 

-
FORM I - IN 7/88 



Lab Name: 

Lab Code: 

II.~-

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS,INC. 

SILVER Case No.: 12334 

EPA SAMPtE NO. 

DATA SHE£T 
Y..UJ3-CC14 : MHP523 

Contract: 68 Q9 (1071 ·I 
n?6~·~111 -----------

SAS No.. : SDG No. : MHP520 

Matrix ~soil/water): WATER Lab_Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 

i. Solids: <).0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

; CAS N1;:.. Analyte :Concentration:c: Q :M 
I I I I I f I 
I I I I I I I 

: 7429:~0:5- : A1~;~;:;~;;;- : --------;18:-21 : 8': 7.;7.-;---- : ?- ~·· ---------- --------- --------~---~ -----------1 ..... 44. ,, - . I A t. I ··-·:s ..., I I B'' I p I 
I .t...:.....:....~..::as..:!d_ I _£!_1.ffiQ.!J~- ' --------. :i:_:,_.f..~ I _..!,...!,.1.!!:.._ ___ .!,. __ ~~-
: Zi:!Q..:;a§..:~- : er.~~.oi.£ __ : ________ .L§:...§j : ~l~ ____ J..E_ : ~ 
'744-, ....,,3 ~ ' E . I .._ 1 f.:" 'fif• ' p J ~ I ___ !:,...::;a_,::;a_ I l2!.1.!:!ffi ___ I _______ _:..~_:.,_:::! • I _..!,._l.!,!2,. ___ ,.!_ __ I tJtf' c:1~ 

: Z:!~Q.:11.:Z_: ~~r.~lli!:!!!!: ----------1:..1_: Yl _______ Lf:_: -, 
; Z1:t2.::±~.:~-: GS!Q!!!i!:!!!! __ : ________ :...§:...Ql li'.fl.::.~ ____ J.E_ lL.•rr-
:zi~Q.:ZQ.:~_:g~l£i!:!m __ : ______ 611QQQ~:_J..~-----lE_:~~r-
:7440-47-3 :Chromium : 2.8 :u: ;p : 
: 7440:49:4-: c;;t;;1t ___ : --------(3:-:;-: --T;::-r-----:P-: u~r-__________ --------- ____________ i1 ~~-~-------
: Zi:±2.:~Q.:§_: gQQQ~r. ___ : ---------C"1:...6'1: !ll~.0 ____ J..e_: '-'~;: 
: 743'3-8'3-6 : Irc1n : '63. ::.,....., : Et: ur1 : P : ·,~· 
I :;-4;;::;:::;::;:-1-. -L::-d _____ I --------....... 4-8-;;- -7~--:-;-:-:F_F_ ,'-, ''11~ 
I I ...:;} • -- I ._..;;\ I e W I • \,, t I ~~ 

: 7439:95:4-: i1:;-;:;;;i~;;;: -------41400- -:--:-- --:?- : --.,. 'Jlf 
:743§:9~=5-:i1;~~;;:;;;;:--------rT7o- -:~-----:?-:u•~ ---------- --------- ------------- -~-------- ~ : Zi~:2.:~Z.:§_ : t!~r..£!:!D~-- : ________ 2:...~2,... Y+~,-~ __ J..g~ : 0~~ c.._.ct,~ 
:7440-02-0 :Nickel : 13.'3\ g: :P :~v..,.a. 
: 7440:09:7- : p;;'t;~~~~;;;: ------- · 3 Tao- E<TtL~----:?- : _r\( --~ ---------- --------- ____________ ] ----------- /'" 
: ZZ§~.:±:2.:;i;_: g~l§!H:.!:!!!L: --------.2..~:...91: !rl~!..!.~--lE_: "'" 1f-
;z±~Q.:6~.:±_:gJ..l~~r. ____________ l~§_:yJ.. ______ J.E_ 
: Z:±fQ.:;:~.:§_: §QQ.!!:!!!! __________ ±6~QQ __ J.] _____ J..E_ :u1(' 

:zi:±Q.:~§.:Q_:Ih2lli!:!m _________ 2:...:2Q_:~J.. ______ lE_ 
:zi:±Q.:§~.:~-:~2.o~Qi!:!m_ ---------~~z_:yJ.. ______ J.e_ 
: Zi:±Q.:§§.:§_: ~i.o.£ _____ : ________ lZ~Q-: _J..] _____ J..E_ :Gtf-
: __________ :g~~.OiQ~ __ : _____________ :_l ______ l~B: 
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Lab Code: ..... 

U.S. EPA - CL.P 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS,INC. 

SILVER Case No.: 12334 

EPA SAMPLE NO. 

DATA SHEET 
~ -U:J! .. crfi'J : MHP524 

Contract_l.
1 

:·; 0':;>71 : : 
'"""1'1-1.¥31 -------

SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample IO: 

- Level Clow/med): LOW Date Received: 08/16/89 

;~ Sr:.lids: 0.0 

- Concentration Units (ug/L or mg/kg dry weight): UG/L 

----------------------------------------------- CAS N•:.. Analyte :concentration:c: a 

-

..... 

-
-
-
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·: Analyte Concentration:c: Q :M 
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u.s. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

o27 

EPA SAMPLE. NO. 

------· 
MHP526 

Lab Name: SILVER VALLEY LABS,INC. 
tt,. t.o&. oo1 c/ 

Con tr a.~,:;;1eo U071 ---------

SILVER Case N•:.. : 12334 SAS No.: SDG No.: MHP520 

Matr1x ~soil/water): WATER L.ab Sample ID: 

Level ( low/med): L.OW Date Received: 08/16/89 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

:CAS N·~. 

olor Before: COLORLESS 

COLORLESS 

, I 

' Analyte :concentrationlC: 

Clar1ty Before: CLEAR 
-.~ 

Clar_i tv After: CLEAR 

Q :M 

Te:r;tr.lre: 

Artifacts: 

:ammen1:s: -

FORM I - IN 7/88 



-··----· ·-·-··-··-----============================================ 

.. 
U.S. EPA - CLP 

EPA SAMPLE NO. .., 
1 

INORGANIC ANALYSIS-DATA SHEET 
MHP527 

C t • ~-~-CO~ : 
ontrac_:4. ~ es Ul.l; -,-----------

~- ., 
SAS Nc~e jo)~ SDG No.: MHPS.20 

Lab Name: SILVER VALLEY LABS,INC. 

Lab C~de: SILVER Case No.: 12334 

Matrix <soil/water): WATER Lab Sample ID: 

Level ( low/med>: LOW Date Received: 08/16/89 

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

----------------------------------------------
:CAS N•::.. ·: Analyte :concentration c: Q 

: Z:±6~.:~Q.:~- : ~l!:!m!!:!!:H!L : -------±~::!QQ_ _l1 _____ lE_ : ~",.. 
:z:±:±2.:2§.:Q_:~n!!m2!:!~_: _________ l~~- _lE _____ le_:~~ 
lZ:±:±Q.:~§.:;6_:~.ra~D!.£__ 540 _l. ______ l._e_: 
: 7_4_· 4_· ,_)_-3_· '_3_-_3_: B_a __ r_i_um____ ---------788- : H : P :u.~r· 

--------r=:.:;--1.,.,'\• ;:::;,-;--------;--?- '· z• i-
lZ:±:±Q.:±!.:Z_l~~~~ll!!:!ffi --------~~--·~~------~--·~' 
:z:±:±2.:±~.:~_:Q2Qffii!:!m ___________ !;6Z_l_l~-----l.e_:~v 
Z:±:±Q.:ZQ.:6_:Q2l.£!~~-- ______ 61§QQQ_:_l~ _____ le_:~r 

68.5 : : : p : --------r::.:a--4-:-"i · ;;-;--:--:-n-----;--P- " ,,._-
...:. e f I /WI - I ti..J\Y" ------------- -----------________ l£§Q_: _l:: _____ lE_ :uti'. 

_______ §~~QQ_:_l~ _____ le_:u~ 

Color Sefore: COLORLESS Clarity Before: CLEAR Textr.tre: 

-.· 
COLORLESS Cl a~·.i ty After: 

Cc•mments: 

CLEAR Artifacts: 

''''""fo}i "'l'li'~virunm••nl t~,·u ' t • < un1runnu·n• 
f"f'O o ,. un .-nv•n•nmf'nl 

-
-

-
re~~!Mm'tl'er 

recycled paper 
recycled paper 

FORM I - IN 
t"i.·u•u.e~ 8nd en\'in)nme-nt 7/88 ..... 



-

-

-

-
-
-

-
...... 

-

----- ··- .. --

U.S. EPA - ClP 
EPA SAMPLE NO. 

--------1 
INORGANIC ANALYSIS DATA SHEET : 

Lab Name: SILVER VALLEY LABS,INC. 
~-La~-~1~ : MHP528 

Contr~;'J1~· e ..... o71 ·: _______ _ 

Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHPS20 

Matrix (soil/water>: WATER Lab Sample ID: 

Level C:low/med): LOW Date Rece1ved: 08/16/89 

i. S..:;.lids: 0.0 

Concentration Units C:ug/L or mg/kg dry weight): UG/L 

----------------------------------------------1 I 
I I 

Analyte :concentration c: Q :M : 

:z1~~~~2~§= Al~~i~~~-:-------~2a~o\ 
: 7_4_· 4_· (_)_-_3b_-_-~_)_ ;;;:;t"i~;;~=,;-: ·--------=-26~9~ --------- -------------: Z~:!Q.:~§.:~- 8r~§D!.£ __ : _________ l.§~§J 
:z:!:!Q.:~~-=2- ~2r!~m ___ -------~§Q~§l 
:z±±Q.::!l.:Z_ ~~r~ll!~m: _________ l~l-
17440-43-9 !Cadm1um : 6.0 ---------- --------- -------------7440-70-2 :Calcium 211000 ---------- --------- -------------

~1...:~~----Lt~- : · '1 r 
Bl ,1'· :p :·.·~·· 
a~----:-=- . 0..: __ .,!. ______ .!..!:_' -.,. '·''. 
B' 1 ,_,,')., : P : o~_ ... ,, ,: 
GT------T~-: ~ ----------- ~ _l] _____ l~- : 1-t1 i 

_ _LjL ____ ..Le_: '--•t? 

C 1l•:•r E:ef•:•re: COLORLESS Clarity Before: CLEAR .... 
--~ 

Col•:·t- ,:,fter: COLORLESS Clar_ity After: CLEAR Ar-tifacts: 

C mments: -
-
- FORM I - IN 7/88 



------------... ____ __..._ ~. 

U.S. EPA - Ctp 
EPA SAMPLE.. NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Contr:i t: 'gl,-'t'J:;s{Jt 
"""rtt,;Jt1" -----------

SAS No.: SDG No.: MHP520 

MHP529 
Lab Name: SILVER VALLEY LABS,INC. 

Lab Code: SILVER Case No.: 12334 

Matrix (soil/water): WATER Lab Samcle ID: 

Level ( low/med): LOW Date Received: 08/16/89 

;~ S·.=.lids: 0.0 

Concentration Units Cug/L or mg/kg dry wei~htl: UG/L 

CAS N•:.. Analyte :concentration C! Q :M : 
I 0 

742§:§o:s-;A1~~i~~;-;-------r24~9l ---------- ---------- _______ ..., ____ _ 
Z1~Q=~§=Q_l6n!!mQn~_: ________ l~~~-
Z:!:!Q=~§.::6_ : ~r.§!Di.£ __ .; ---------~~~-

Color Before: COLORLESS Clarity Before: CLEAR Textut·e: 
-.-

COLORLESS Clar.i ty r~fter: CLEAR Artifacts: 

Comments: 

-

red"~~~poper 
recvcJec Baper recvcii!O pa e FORM I - IN 7/88_ 



·------- --·. -

-
- u.s. EPA - ClP 

1 
INORGANIC ANALYSIS DATA SHEET" 

EPA SAMPLE NO. 

MHP530 
Lab Name: SILVER VALLEY LABS,!NC. Contract: :~-~~t 

~"'~'' sAs No.: lab C·~de: SILVER Case No.: 12334 SDG No.: MHPS20 -
Matri:r. (soil/water): WATER Lab Sample ID: 

- Level ( low/med): LOW Date Received: 08/16/89 

i. Sr:rl ids: o.o 

- Concentration Units Cug/L or mg/kg dry wei~htl: UG/L 

- Analyte :concentration c: Q 

- ------ --
~_!~~---li:_ : t.~t r--

-
-
-

-
-

Clarity Before: CLEAR Te:.-:ture: - -.· 
COLORLESS Clar~ty After: CLEAR ArtifaCl;S! 

L-mmen-cs: 

-
- FORM I - IN 7/88 



u.s. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPL£-NO. 

~-lJJ!-~: MHP532 
C t t '8 E!- • • 71 I on :_r~c: : • t_ J ...• A , 

'"jo{rPI ,_. -----------Lab Name: SILVER VALLEY LABS,INC. 

Lab Code: SILVER Case No.: 12334 SAS N•':l. : SDG No. : MHP520 

Matrix isoil/water): WATER Lab Sample ID: 

Level ( low/med): LOW Date ~eceived: 08/16/89 

i. Solids: o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

I 
I / 

:CAS N1:.. .: Analyte Concentration c: Q :M 

Color Before: COLORLESS Clarity Before: CLEAR Te:t~ture: 

COLORLESS ClaritY After: CLEAR Artifacts: 

Comments: 

-
-

-

-
-

-
FORM I - IN 

t'\"'hiiiJ!'IIUfl<f''i'tWll'lllllfl\lht 
~f'uloe'\: ond .. nvn·onmt"nl 

.-.-olu!fl' · .. nd rn•in•nmrnt 7/88 -



-
U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: SILVER VALLEY LABS,INC. 
f.::a .UJI-oo1':/ MHP533 

Contr~;J-0 E'3 :r('71 -----------

Lab Code: SILVER Case No.: 12334 SAS No.: SDG No.: MHPSZO 

Matrix Csoil/water): WATER Lab Sample ID: 

Level ( low/med): LOW Date Received: 08/16/89 -
<).0 

Concentration Units C:ug/L or mg/kg dry weightl: UG/L 

:CAS N•:.. 

-

..... 

-olor Sefore: YELLOW 

-C •=• 1 ·=· r ,-:\ f t e r : 

··=•mments: -· 

-

YELLOvJ 

.: Analyte :Concentration:c: Q :M : 

Clar1ty Before: CLOUDY Te:.r; t r.t re: 

Clar1ty r-Hter: C:LO!JDY Art11'acts: 

FORM I - IN 7/58 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLENO. 

MHP5:34 
Lab N.:un~= .3IL'/ER VALLEY LABS, INC. C t t 

frt':;'~-0~ 
on Ya~~J ._;c;,.. -----------

Lab Code.: SILVER Case No.: 12334 SAS No.: SDG No.: MHP520 

MatYix <soil/water): WATER Lab Sample ID: 

Level C low/med): LOW Date Received: 08/16/89 

1). 0 

ConcentYation Units C~g/L oY mg/kg dry weight): U6/L 

:CAS No:.. .: Analvte :concentration:c: Q !M : 
I t t • 

I I I _,1 ------ --

: z1~~~2Q~§=: ~!~ffi!o~m= : =======[~~~§1 ~l-~f? ___ i.e_ : w,: 
: Z:±:±2.:~§.:Q_: ~!:!!!m2!:!::t:_: -------~~Q~1L ~: -~~---lE_: ~,= 
l 7440-38-2 ! Ar-senic 2. 3 U~ : F ! ~4 
:7440:39:3-: a:;;-i~;;;---1-------~-56:-r- Ei:-~.,;;---:r;- :ut~--
---------- ---------·-----------~ u:------:r;-: ~ :z:±~2.::±1.:z_:~~~::t:lli~m: _________ l~1- ----------- ~ 

: Z:±~2.::±;a.::2_: ~s2m!~m__ -------~12~~- _l..Jl. ____ l.E_ :'..Jlf 
:z:±~2.:ZQ.:6_:g2!£!~m ________ 6Q§QQQ __ lJL ____ le_:~F 
:z:±:±Q.::±Z.:~_:ghr2mi~m_: _________ ~~§- u: :? : 

:z:±:±2.::±§.::±_:~22s!! ___ -------~~~11 ~I=~a:::Ie::utF 
: Z:±:±Q.:§Q.:§_: ~QQQ~~---: --~----L~~Zl: E!l....;.l.Jl. ___ l.E_ : ...... ~ 
: 743'3-8'3-6 : I ron : (~1. 5 l: B: .cl_ : P : :...-tr-
•74~7-7~-1- c-------- --------~1-4\·87;.v --J7F-.~.f ~-~~~.:~6.: __ :_~eQ __ ~ __ : ________ 7_7~-~-~-~~~-~--·-~H 
:z:±~~.:~§.::±_:~e9D~2~~m: _______ 1~:±~~-:_l.i _____ lf:_:~f ~ 
: Z:±~~.:~§.:2_: ~sD9~!:!~2§: _________ !QZQ __ : _1.~-p;:--l.E_ :u~~-
, 7 4 -..~ ·~ 7 .- I M I •'') .-, () I u •'-' I c. J I .-,.: p 
I --2~-=~-.:~- I -~~£~.!:~-- 0 ________ :.:._~~-=-- I -~~ ___ ..:.._;_ I 0~ ur 
:z±±2.:2~.:Q_:~!£t§! ___ : _________ ~~z_:~l ______ le_: ~~ 
: Z±:±g.:Q~.:~-: E2!§!§§~~m : _______ _2~§Ql : £1~:..:~--:--+~- : · -~~ ~<P~ 
: 778..:::-4'::1-...::: : SelenJ.um : · :.:::. 7 "!: .B": N* ~,...,~ 1 r- 1 J•t- "' ---------- --------- ------------- -----------:z:±:±2.:££.::±_!2~!Y~r:. ___ : _________ 1~§_!~l ______ l.e_: 
!7440-23-5 lS•:~di1.1m : 41'300 : :c :p :.~If~ ---------- --------- ------------- -----------:7440-28-0 :Thall i•Jm : 0. '30 : U: : F : ---------- --------- ------------- -----------!7440-62-2 :vanadium : 2.7 :u: !P ---------- --------- ------------- -----------!7440-66-6 !Zinc ! 2'370 ! :·15 !P !'A,;----------- --------- ------------- -----------: __________ :g::t:s!:!~Q~ __ : _____________ :_l ______ l.~Bl 

I I 
I I ---------- --------- ------------- - ------ --

Color Before: COLORLESS Clarity Before: CLEAR Te:,;ture: 

COLORLESS C 1 a r i ty· A f t e r : CLEt!>,R Artifacts: 

Comments: 

-

-
.Ill! 

-
FORM I - IN 

··~11-\~,nu!l,r•~oYiftffilmWh• 
~~JondtctrflliHoftlft8lftlll 7/88 _. 



U.S. EPA - CLP - EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS,INC. 
i.eA-lJ.J8-cd7U. l MHP535 

Contrac~: -uu iJj :.:~Ji ·: 
~¥~~ -----------

SILVER Case No.: 12334 SAS No.. SDG No.: MHP5~0 

Matr1x lsoil/water): WATER Lab Samcle ID: 

Leve 1 r: I r:rw/med): LOW Date Received: 08/16/89 

;~ Sr:r 1 idS! o.o 
.... Concentration Units Cug/L or mg/kg drv weight): UG/L 

! CAS N•:•. 

-
-
-
-
-
-
-

:r:.l r:• r· f:ef.:· re: COLORLESS 

-Colr:q·· After: COLORLESS 

;omments: 

I 
. I Analyte !Concentration:c: Q !M 

Clarity Before: CLEAR Te:..;tr-tre: 

ClaritV ,..;tter: CLEAR Artifacts: 

FORM I - IN 7/88 



U.S. EPA - Cl?. 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MHP~37 

Lab Name: SILVER VALLEY LABS,INC. "'-~-QCtl~ 
Contra~~;~ !! - '·· t:: r ----------

Lab Code: SILVER Case No.: 12334 SAS No. : SDG N.:•. : MHP520 

MatriY. (soil/water): WATER Lab Samcle ID: 

level C: low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units C:ug/L or mg/kg dry weiqht): UG/L 

CAS N•::a. .: Analyte :C..:•ncentra'ti•:on:c: Q !M : 

Color Before: COLORLESS Clarity Before: CLEAR Te:,; tr.t re: 

Color After: COLORLESS Clarit7· After: CLEAR Artifact;: 

FORM I - IN 7/88 

--

-

-

-



-
-
- Lab Name: 

Lab Codec -

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS,INC. 

SILVER Case No.: 12334 

EPA SAMPLE NO. 

DATA SHEET 
~-W8-oo1'-/: MHP53'3 

Contract: i9 EJ 6671 : __________ _ 

rrf/b '4~111 
SAS No.: SDG No.: MHPS::o 

Matrix Csoil/waterl: WATER Lab Sample ID: 

Level Clow/medl: LOW Date Received: 08/16/89 

I. So,:~lids: 

-

-

-

-
-
-

o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

:CAS Ne:.. .: Analyte :concentration:c: Q :M 

---------- --------- ------------~ -. ------ --174'-'9 '30..,. I~~ I .. • .. ::, Clj 1B 11 (~ 1P l_,jl' 
I --=-.:-..:...:~- I ~-!:H!L!D~!!!- I --------~.:::..!..~ I .. -.!..~~----.!..-- I 

:7440-36-0 :Ant~monv : :9.9 :u: :p : 
~-74~4~c7,:?-a:~-~A--r=-e-n_J._c __ l _________ ~-;-~ul~------:-~-~ ~40 
I .. --.1 ~ I ~ I ...:. • W 6 2-!.l.- t I I co~ I 744(,-:::;:;-:::;- I 8--------,, --------ll~l-:;~ I B-7 f (}-----:--p-I, ... fe~ 
'---.:...:::a.=:..::~-' --2l:!!:H!! ___ • -------- ~L-' -..!.-:.lu_.:. ___ 2. __ ··--tt• 
:z112~11~z_:~§~~ll!ym: _________ l~l_:~l ______ lE_ 
:7440-43-9 :cacmJ.um : 1.2 :u: :P : : zi~2~z2~~=: ~~1:£~~m::: =:::::::I19~J: ~1~~=====e: : u.~ 
:7440-47-~ !Chromium 2.8 :u: :P ---------- --------- ------------- -----------:z1~Q~~§~1-!GQQ~l! ___ ---------6~§_:~l ______ lE_ 
:z~1Q~~Q~§_:G2QQ§~ ___ : __ ~------l~l_:yl ______ le_: 
: Z:!;:!:2~§~~§-: I~Q!} _____ : ________ , 3;:!~1.:: gl..l-~-t----le_ : ·~ 
: Z:!;:!~~~;;~l-: bg~g---:---: _______ J_l~~J: ~lt:!~~~~:JLE_ ;"~~-
:743·~-·='s-4 :~aanesJ.,_tm: ~38.b::a:·._,l., :P .-~.- -,r 
1 -7-4;;:::;:;~:;;- I M-:-n-a:-n:;= 1 ---------r:;·-;:r;- I ;-:---,----7 -,::;,- ' . ~ · 
I '\../~ ~0 ,J I C\ W ':;..!t:;'J ·t.-. •.•. IDI 1? I l ..... o\4\_ ---------- ---------- ------------ ·----------- ., r-: 
!Z:!;:!~~~Z~§_:~~rf~r~ __ : ________ 2~~Q_:~i.~JL __ i.G~: ~~~ 
:z:!1Q~Q6~Q_:U!£L~l ___ ---------~~z-~~l ______ lE_ ~~ 
:zi12~22~z_:c2!~§§~~m: _________ ;z~_:dl ______ le_ ~~ 

:zz§;~1~~;_:§gl§D~~m- _________ l~;_:YlU! ____ lE_ 
:7440-22-4 :Silver 1.6 :~: :P 
1 7-4~4~17l:~;:~-.~~d--l.-11 ffi ____ -------~~-1-;~~B--;-7-,-----:--p-~~~~~ 
I • 4-. .....J ....J I .:;:) 1_1 ..,, ....... • "-" I I ·"'I I ---------- --------- ------------- -----------:z:!~Q~6§~Q_:rh~ll!~m- ________ Q~~Q_:yl ______ lE_ 
:7440-62-2 :vanacium 2.7 :u: ·p 
I -74_4_7--::--::---::-- --------- --------;:-::;--::-=.I ;:".7-------:--p- ~~~ .. 1\o• 

~-~~~~~~~~-~~:!}£ _____ --------~~~~~·~~~~----~--
----------:~~~!:!~~§ __ ------------- _l ______ l~B: 

:olor Before: COLORLESS Clarity Before: CLEAR 
.... 
c~:~l~:~l" 1;fter: COLORLESS 

:omment;;: -
-

recvcreo paper FORM I - IN •·t·u~ue~· und t"'n,·intnmrnl 7/88 



U.S. EPA - CLP 
EPA SAMPLE. NO • .-

Lab Name: 

1 
INORGANIC ANALYSIS DATA SHEET 

~-~-~1~ : MHP539 
Contra~ E- .. <J?z-., 

~81 -----------
SAS No. :0 SDG N•:::~.: MHP520 

SILVER VALLEY LABS,INC. 

SILVER Case No.: 12334 

Matr1x (soil/water): WATER Lab Sa.mcle ID: 

Level ( low/med): LOW Date Received: 08/16/89 

o.o 

Concentration Units Cug/L or mg/kg drv weight): UG/L 

:CAS N•:•. Analvte :concentration:c: Q 

I I '---------- ---------·------------- - ------ --

Color Before: COLORLESS 

ColoY ~fter: COLORLESS 

ree¥C~Erul~§jie r 
recycled paper 

Clarity Before: CLEAR 

Clarit~ After: CLEAR 

FORM I - IN 

Te~;ture: 

Artifacts: 

<'<'4~!!••uhd•ll'ifl'ifllmi'!Wno 
....-olot!)· ond f'nvinmment 7/SS... 



-
Lab Name: 

Lab Code: -

u.s. EPA - CLP 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS,INC. 

SILVER Case N•:.. : 12334 

EPA SAMPLE NO. 

DATA SHEET 

Contract:%~~~-~ 
MHPS4C) 

tr1P,~Pii1 
SAS No.: SDG No.: MHP520 

Matr1x lso~l/waterl: WATER Lab Sample ID: 

-Level (low/med): LOW Date Rece1ved: 08/16/89 

(1. (I 

Concentration Units (ug/L or m9/kg dry weight>: UG/L 

----------------------------------------------- :CAS No. Analyte :concentration:c: Q 

---------- --------- ------------- - ------ --: 74:2'?-·::u)-5 : Al Ullllnum r :27. <)\: 2": iA : P :Lt~r------------ --------- ------------- ------------
-

-
-
-
-
-

Clar1ty Before: CLEAR - --· 
COLORLESS Clar~ty After: Art1facts: 

C..mments: 

-
FORM I - IN 7/89 



-
-
-
.... 

-
-
-
-
-
-

-
-
-
-
-
-

***guideline references are from Contract 1787*** 

Case No.: 12334 TDD No.: FOS-8909-08 

Sitez Richardson Plats 

Contractor Laboratory: Keystone-Houston 

Data Reviewer : Annette Sackman Date of Reviewz 10-3-89 

Sample Matrix: 19 Low Vaters 

Analysis: Mercury 

Sample Nos.: MBP520, MHP521, MHP522, MHP523, MHP524, MHP525, MHP526, 
MHP527, MHP528, MHP529, MHP530, MHP532, MHP533, MHP534, 
MHP535, MHP537, MHP538, MHP539, MBP540 

(X) Data are acceptable for use. 

( ) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 

No X Yes 



The following are our findings: 

All requirements were met for the mercury analysis except Form VII -
Laboratory Control Suple was not included. Since the LCS was analyzed 
and reported in the raw data and met all other requirements, no action 
'is taken. 

'1'l'lli®- 'lilt II 'l'lrfll-lltlftttltit 

~· ...... !'nthe,.....,.m~~~~~nt 

... 

-

-
-



-
-
-
-
-

-
-
-
,_ 

-

-
-

-
-

X Inorganic analysis data (Form I) 

X InitiaLcalibration and continuing calibration verification (Form 
IIA) 

CIDL standard for AA and ICP (Form IIB) 

X Blanks (Form III) 

ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



Contract Coapliance 

I. IDitiaL aad Continuing callbration Verification (ICV 8lld CCV) 
(guidelines pg. E-4, Form IIA) 

1.. Vaa instrument calibrated daily and each time· it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%1 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysi~, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes no 

4. Vere these data reported on Form IIB? 
yes no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes no 

Comments: Not required. 

,.,.,l~>tl\11 dn'<l'\'.i,r(Vil'mt\t\\· n t 
,.,.,\1(JN(I.fYnllnAtffil'NiHMJrm 
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III. BlaDJra (guidelines PI'• E-6, Fora III) 

1. Vaa the initial calibration blank (ICB) analyzed imaediately 
after the initial calibration verification (ICV)7 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Vere raw data correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes no 

2. Vere the ICSs analyzed before and after samples? 
yes no 

3. Vas any massive interference detected? 
yes no 

4. Vere the ICSs within ±20.% mean value? 
yes no 

5. Vere raw data correctly transcribed onto Fo.rm IV? 

Comments: Not required. 



v. Spike SUpla ADalysis (S) (guideline PS• E.;.a, Form V) 

1. Vere spikes analyzed at a frequency of 1 in 20 saaples? 
yes X no 

2.. Vere spike recoveries correctly calculated? 
yea X no 

(SSR - SR) 
% recovery • SA X 100 

SSR a Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

3. Vere spike recoveries within the range of 75-125%7 
yes X· no 

3a. For recoveries outside this range, were associated data 
flagged "N" by the-laboratory on Forms I and V? 

yes no NA X 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Were raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOY 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: All requirements met. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

re~~~~~er recvcled 1 a er 
recvc1ea ca e 

yes X no 

yes X no 

-

-

-
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-
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-

3a. For saaple concentrations >5x the CIDL, were RPDs t20%7. (limits 
of t35% apply for soil/aediment/tailinga·saapl .. ) 

Y•• X no NA 

Jb. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control vindov of t tba CRDLf 

yea ·no X NA 

3c. Vhere the RPOs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes no NA 

4. Vere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Saaple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. Vere the raw data correctly transcribed onto Form VII? 
yes no X 

Comments: Form VII was not included in the data package, however, the 
LCS was analyzed and met contract requirements, therefore, no action is 
taken. 



VIIr. P'uaace Ata.ic Abaoq~tioa (AA) QC Aaalysis (guidelines PI• E-14, 
For. VIII) 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD = SD X 100 
M' 

yes no 

SD = Standard Deviation of Duplicate Injections 
M = Mean of Duplicate Injections 

2a. ~ere samples that exceeded the 20% criteria reanalyzed? 
yes no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

2c. If yes, did the laboratory flag the data of Form I with an 
'M'? 

yes no 

3. ~as the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no 

If no, was the sample diluted and rerun with another spike? 
yes no 

4. ~as sample absorbance 50% of spike absorbance?* (if yes, go to 
question 5). 

yes no 

* Spike absorbance absorbance of spiked sample - absorbance of sample. 

rec~~II?E!!l1lfper 
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4a. For spike recoveries between 85 and 115%, wer. re•ults 
reported to the IDL? 

RPD • (SSR - SR) x 100 
SA. 

yes no 

SSR • Spike Sample Recovery 
SR ~ Sample Result 
SA ~ Spike Added 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yes no 

5. Vas.spike recovery between 85 and 115%7 (if no, go to 
question 6) 

Sa. ~ere results quantified from calibration curve and 
reported to IDL? 

yes no 

6. ~as an MSA at 50, 100 and 150% of the sample absorbance 
analyzed? 

yes no 

6a. ~as each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. ~ere these data correctly transcribed onto Form VIII? 
yes no 

6c. Were correlation coefficients(r) > 0.995? 
yes no 

6d. If no, were MSAs run once more? 
yes no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a '+'· 

Vere these criteria met? 
yes no 



6e. Vere all MSA obtained data marked with aa 'S' or an S+-on· 
form I'l 

yes no 

Commentss Not required. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E.;.12, Form IX) 

1. Vas an· ICP serial dilution performed on each group of samples 
of.a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes no 

2. For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes no 

I - S 
% difference = --y-- X 100 

I = Initial Sample Result 
S • Serial Dilution Result (instrument reading XS) 

3. Which elements had concentrations that exceeded the 10% 
criteria? 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

5. Vere the raw data correctly transcribed onto Form IX? 
yes no 

Comments: Not required. 

-
-

-

-

-

-
-



-
- X. Iaatru..at Detection Lt.its (IDL) (guidelines PC• B-13, Form XI) 

1. Vere IDLs reported for each analyzed eleaent? 
yes X no 

2. Vere IDLs reported for each instrument used? - yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. - B-13, SOV 787) 
yes X no 

Comments: All.requirements met. -
XI. Interel..ent Corrections for ICP {guidelines pg. E-13, Form XII) 

- 1. Vere correction factors reported on Form XII? 
yes X no 

- Comments: All requirements met. 

-
XII. Linear Range Analysis (LRA) (guidelines pg. E~14, Form XII) 

1. Vas a linear range verification standard analyzed? 
yes X no 

2. Vas the results within t5% of the true value? - yes no 

-
-
-
-
-
-
-
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Boldlq T!Ma · 

Limitsr Metals - 6 monthSJ Hg - 30-daysJ Cn - 28 days. 

1. Verified date of sample receipt by laboratory 7-21-89 
·z. Date of preparation/analyses 8-3-89 
3. · Vere holding times met? yes X no 

Analyte Matrix Date 
Sampled 

Mercury Low Water 7-18-89 

Prep 
Date 

8-3-89 

Holding 
Time 

16 days 

Bolding Time 
Limit/Met 

30 days yes 

-
-

-
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Keystone 12334-8- s-

U.S. EPA·- CLP 

1 EPA SAMPLE. NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHPS20 I 
Lab Na.mer KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 ·------·' 
Lab Coder KEYTX C•se No.: 12:334 SAS No.: SDG No.: MHPS20 

Matrix <soillw•terl: WATER Lab Sample ID: 890774002 

Level <low/med): LOW Date Received: 07/21/89 

;~ -Scol ids: 0 

Concentration Units <ug/L or mg/kg dry weightl: UG/L 

l CAS No:.. 

: 742'3-90-5 
17440-36-0 
17440-38-2 
17440-3'3-3 
'7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7 43'3 -·~2 -1 
743'3-'~5-4 

7 43'3 -'::06 -5 
743'3-'37-6 
743'3-02-0 
7440-0'3-7 
7782-4·~-2 

7440-22-4 
:7440-23-5 
17440-28-(1 
l7440-62-2 
l7440-66-6 

Analyte :concentration :c: Q 

Alumin•Jm_: 
Antimony_: 
Al"senic 
Bal"ium 

:Beryllium: 
:Cadmium __ 
:Cal ci•.tm __ 
lCI"aromium_: 
Cobalt 
Copper ___ : 
Iron ____ _ 
Lead ____ _ 
Magnesium: 
Manganese: 
Mer-cury __ : 
Nickel 
Po:::.tassi•.tm: 
SeleniLtm_: 
Silver 
Sodium __ _ 
Thallium_: 

:vanadium_: 
!Zinc ____ _ 

0.20 u: 

: __________ :cyanide __ : 

M : 

NR 
NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

.cv 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

·· ··, C.:ol•:•r Befor-e: Clarity Befc•re: Texture: 

Clarity After: Artifacts: 

Comments: 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------o-olr01J7 
FORM I - IN 7/87 



Keystone 12334-8- 5" 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP:521 . -··:··•.:• .. Lab Namea KEYSTONE ENVIRONMENTAL Contract: GS-WS-0005 

. ... ·-: .. 
...... -. 

., ... _ ·. 

·· ... · 

·. 
.. -

. :_::~-~-~::-. : .. ~...:.-: · .. 
. -~~:~~.~~-~:: ~~ 

::·.~~~_:::·.~---~ 

. ~-- •. 
··.··"':'·· 

.. _-_; ... 

.... ·. 

Lab Codes KEYTX SAS No.: SDG No.: MHP:520 

Matrix (soil/water): WATER Lab Sample ID: 890774005 

Level Clow/med): LOW Date Received: 07/21/89 

/..Solids: I) 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

742'3 -'30 -5 
7440-36-0 
7440-38-2 

'7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 

:7439-'32-1 
: 743'3-'35-4 
: 7 439 -·36 -5 
: 7439-'37-6 
:7439-02-(1 
: 7440-0'3-7 
:7792 -4'3-2 
1 7440-:22-4 
7440-:23-5 
7440-28-0 
7440-62-2 
7440-66-6 

----------

Comments: 

: Analyte 'Concentration :c 

l A lr.tminr.tm -: Antimc•ny _ 
:Arsenic 
:Barium ---; Se r y 11 i r . .un , 
:Cadmium --
Calcium --Chromium I 

I 

Cobalt 
Copper ___ : 
Iron -----Lead -----Magnesir.tm: 
Manganese: 
Mercury __ : 0.20 u 
Nickel 
P~:~tassi•.tm: 

Selenium I 
I 

Silver 
Sodium 
Thallhtm I 

I -
Vanadium I 

I -Zinc -----Cyanide __ : 

Clarity Before: 

Clarity After: 

Q : M ~ 

:NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
'NR 
NR 
NR 
NR 
cv 
NR 

1NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

Texture: 

Artifacts: 

-------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------o-ocrolfs 

FORM I - IN 
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Keystone 12334-8-s-· 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :-----------~---1 

MHP!522 
Lab Name1 KEYSTONE ENVIRONMENTAL Contract:. 68-WS-0005 ---------
L.ab Coder KEYTX Case No.: 123:!4 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774006 

Level (low/med): LOW Date Received: 07/21/89 

Y. -So.:~l ids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

'CAS N•:o. 

742'3-·~(1-5 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

I 7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7 43'3 -·~2 -1 

I 743'3-'~5-4 

7439-'::16-5 
7439 -'::17 -6 
7439-02-0 
7440-0'3-7 
7782 -4·~ -:2 
7440-2:2-4 
7440-:23-5 
7440-28-(1 

.7440-62-2 
!7440-66-6 

: Analyte :concentration :c: 0 I M : 

Aluminum_: 
Antimony_: 
Ar-senic 
Barium __ _ 
Beryllium: 
Cadmium __ 
Calcium __ 
Chromium_: 
Co::.bal t 
Copper ___ : 
I r•:on ____ _ 
Lead ____ _ 
Magnesir.tm: 
Manganese: 
Mercury __ : 
Nickel 
Potass~r.lml 

'Seleni•.tm_: 
Sil'Jer 
Sodium __ _ 
Thallir.tm_: 
Vanadium_: 
Zinc ____ _ 
Cyanide __ : 

o.:.::o 

NR 
NR 
NR 
NR 
NR 

!NR 
'NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

u cv 
NR 
NR 
NR 
NR 

!NR 
!NR 
!NR 
lNR 
lNR 

---------- --------- -------------- - ------ ---
Color Before: Clarity Before: Texture: 

Clarity After: Artifacts: 

Comments: 

------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------o-oo-o()9 

FORM I - IN 7/87 
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Keystone~J34-S-.; 

U.S. EPA - CLP 

1 EPA SAMPLE- NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP523 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774007 

Level ( low/med): LOW Date Received: 07/21/89 

;~ S·:•lids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Cc•mments: 

CAS N•:.. Analyte :concentration :c: 0 

7429-90-5 Aluminum : 
7440-36-0 Antimony_: 
7440-38-2 Arsenic 
7440-39-3 Barium __ _ 
7440-41-7 Beryllium: 

.7440-43-9 .Cadmium __ 
7440-70-2 Calcium __ 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
743'3-'~2-1 

743'3-95-4 
7 43'3 -'36 -5 
743'3-·~7-6 

743'3-02-0 
744(1-0·~-7 

7782-4'3-:.2 
7440-22-4 

Chromium : 
Cobalt 
C..:.pper ___ ' 
I r•:tn ____ _ 
Lead ____ _ 
Ma gnes J. t.lm 
Manganese 
Mer ct.try __ 
Nickel 
P•:ttassit.tm' 
Selenit.tm 
Silver 

7440-23-5 .Sodium 
7440-28-0 !Thallium 
7440-62-2 

.7440-66-6 
:vanadium_ 
:zinc ____ _ 

: __________ :cyanide __ 

Clarity 8efc•re: 

Clarity After: 

0.20 u 

M : 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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- Keyston~~334-8-S 
.·I 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 1-------~-------1 .... :-fl'.~·-~~ MHP~24 

·:::··.<:~." Lab Name: ~~EYSTONE ENVIRONMENTAL Contract.: 68 -we -000!5 I ·--------' ... '·."~:~·:":.." 
.·-

..... 
• .. 1 - ... 

.. . ·.:. ·. 

.... ...... · .. _~: 

-
. ·. 

. · .. ~· ..... _~· 

···-

............ ... .. '•. 

... :- ...... :' ~- ~ 

-: .•... ; . -
. ~. i . • •.••. 

·• ~~. -~:-~.:: ... 
'-:·r:~-~·::.-

-il§;j~~-j 
·.· ... -.-.· 
.:~~~ . .. 

,..._,.~:,.:·,~ 

~- -·~-~_:.:.:·· 
.... __ 

-· 
~--

-· . "" ... 

..... 

Lab Code1 KEYTX C•se No.: 12:3:34 SAS No.: SDG No.: MHP~20 

Matrix <soil/water): WATER L•b Sample IO: 890774008 

Level Clow/med): LOW D•te Received: 07/21/89 

7.. S•:•l ids: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

I CAS N•J· : Analyte :concentration :c• Q : M : 

Co:d •:•r Before: 

C·:ol•:•r After: 

Comments: 

742'3-'::10-5 
7440-36-0 
7440-38-2 
7440-3'3-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7 439 -':12 -1 

:A lumin1.1m_: 
:Antimony_: 
!Arsenic 
BaYil..tm __ _ 
Berylliu.-nl 
Cadmi •.tm __ 
Calcium 
Chromium_: 
Cobalt 
Copper ___ : 
I r•:-n ____ _ 
Lead ____ _ 

7439-95-4 .Magnesium: 
7439-96-5 !Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 !Nic~el 

7440-09-7 !Potass1um: 
7782-49-2 !Selenium 

!7440-22-4 'Silver 
!7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 

Sodi•.tm __ _ 
Thallium_ 
Vanadi1..1m_ 
Zinc ____ _ 
Cyanide __ 

11.50 

Clarity Before: 

Clarity After: 

!NR 
!NR 
!NR 
!NR 
!NR 
'NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 

!NR 
!NR 
!NR 
!NR 

Texture: 

Al"tifacts: 

-------------------------------------------------------------------------------------------------------------------------------------------------
~ ------------------------------------------------------------------------
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Keyston~334-8-S 

I U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

:---------------t 
MHP~25 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: sa•we-ooos 

Lab Code: KEYTX Case No.: 123:34 SAS No.: SDG No.: MHP520 

Matri~ <soil/water): WATER Lab Sample ID: 890774009 

Level (low/med): LOW Date Received: 07/21/89 

7. _Sol ids: 0 

Concentration Units <ug/L or mg/kg dry weight): UG/L 

CAS No:>. Analyte Con centra t io:•n c: Q I M I 
I I ----------- --------- -------------- - ------

742'3-'30-5 Aluminum NR -
7440-36-(1 Antimony_ NR 
7440-38-2 Al"senic NR 
7440-39-3 'Barium NR ---7440-41-7 Beryllium NR 
7440-43 -·3 Cadmi•.lm __ NR 
7440-70-2 Calcium NR 

.7440-47-3 Chromium_: NR 
17440-48-4 Cobalt NR 
7440-50-8 Copper ___ : NR 
743'3-8'3-6 I ro::.n NR -----7 43'3 -'32 -1 Lead NR -----
7 43'3 -·35 -4 Magnesi•.tm: NR 
743'3-96-5 Manganese: NR 
743'3-'37-6 Mer c•.try __ : 0.20 :u: cv 
7439-02-(1 Nickel NR 
7440-0'3-7 P•:>tassil.lm' 'NR 

I 7782-4'3-2 l Seleni•.tm_ NR 
17440-22-4 I Silver NR 
7440-23-5 lSodium NR 
7440-28-0 I Thallium NR 
7440-62-2 :Vanadium NR 
7440-66-6 :zinc NR -----__________ :cyanide __ NR ----------- --------- -------------- ------

Co l•:•r Bef•:•re: Clarity Bef•:tre: Textr.tre: 

Co:o l•:•Y' After: Clarity After: Al"tifacts: 

Cc•mments: 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------oo-oiD:t2 -
FORM I - IN -
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Keystone 12334-8-5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET r---------------1 

MHP~26 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 69-WS-0003 ---------- -----
Lab Codes I<EYTX Case No.: 12:334 SAS No.: SDG No.: MHP320 

Matrix <soil/water): WATER Lab Sample IO: 890774010 

Level <low/med): LOW Date Rece1ved: 07/21/89 

C.:•mments: 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

--------------------------------------------------
CAS No:~. Analyte :concentration C 

7429-90-5 Aluminum_: 
7440-36-0 Antimony_: 
7440-38-2 Arsenic 

,7440-39-3 Barium __ _ 
:7440-41-7 Beryllium: 
!7440-43-9 Cadmium __ 
:7440-70-2 Calcium 
!7440-47-3 Chromium : 
!7440-48-4 .Cobalt 
7440-50-8 :copper ___ : 
743'3-8'3-6 : r ron ____ _ 
7439-92-1 :Lead ____ _ 
7439-95-4 :Magnes1um! 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 lNickel 
7440-09-7 :Potassium: 
7782-49-2 :Selenium_: 
7440-22-4 :Silver 
7440-23-5 !Sodium __ _ 
7440-28-0 :Thallium_: 
7440-62-2 :vanadium_: 
7440-66-6 :Zinc ____ _ 
__________ :Cyan1de __ : 

Clarity Before: 

Clarity After: 

0.20 u 

Q 

1 
I 

~ M : 

!NR 
!NR 

NR 
NR 
NR 
NR 
NR 
NR 

.NR 
NR 
NR 
NR 
NR 
NR 
CV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FORM I - IN 
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Lab Name& 

Keystone 12334-8-~ 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 

EPA SAMPLE NO. 
:---------------1 

MHP~27 

---------
·:·,..- ·• Lab Codea KEYTX Case No.: 12:334 SAS No.: SDG No.: MHP~20 
.... ... . 

. ··.:.r.'·.·.·:: 
...... . ' . 

~- ·. . ·. 

...... ·. 

........ : -~ .. 
. ,;·: .. . ....... . 
··:·::~ ... -: 

:·~>~::.:;;;·.' 

···~:rr~ 
>:~;:-:~··f ····- .. ··· 

~/'~~rt 
. ': •· :..··:: ~-:: ,, 

·.--· .... 

. ·:::: 

Matrix (soil/water): WATER Lab Sample ID: 890774011 

Level ( low/med): LOW Date Received: 07/21/89 

i.. Sr:rlids: 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS N•:o. : Analyte :concentration :c 

742'3 -·:;u) -5 
7440-36-0 
7440-38-2 
7440-39-3 
7 .;.40 -41 -7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7 43'3 -':?2 -1 
743'3-'35-4 

I Aluminum_: 
: Antimcrny_: 
:Arsenic 
:Barium __ _ 
: 8ery 11 ii.Lm: 
:Cadmium __ 
lCalci,.Lm 
Chromium_: 
Cr:rbal t 
Copper ___ : 
I r•:on ____ _ 
Lead ____ _ 
Magnesium: 

743'3-96-5 Manganese: 
743'3-97-6 !Mercury __ : 
7439-02-0 !Nickel 
7440-09-7 :Potassium: 

.7782-49-2 !Selenium : 
7440-22-4 !Silver 
7440-23-5 :Sodium 
7440-28-0 :Thallium : -
7440-62-2 :vanadium_: 
7440-66-6 lZinc ____ _ 
__________ :Cyanide __ : 

8.50 

Q M : 

------ NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
lNR 
lNR 
NR 
cv 
NR 
NR 
NR 
NR 

lNR 
lNR 
lNR 
lNR 
lNR 

------ ---
'····.· ··. C•:•l•:or Before: Clarity Befr:•re: Te>:tLLre: 

Co:olr:•r After: Clarity After: Artifacts: 

Cc•mments: 

------------------------------------------------------------------------
------------------------------------------------------------------------
------------------------------------------------------------------------

FORM I - IN 
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Keystanl'f2334-8- 5 

U.S. EPA - CLP 

1 EPA SAMPLE. NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 MHPS2S 

Lab Names KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 

Lab CodEn KEYTX Case No.: 12334 SAS No.: SDG No.: MHP320 

Matrix <soil/water>: WATER Lab Sample ID: 890774012 

Level <Iow/med): LOW Date Received: 07/21/89 

1.· Solids: 

Colo:or Before: 

Cc~mments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS No:-. 

7429-·:to-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

.7440-43-9 
17440-70-2 
17440-47-3 
:7440-48-4 
17440-50-8 
: 7 439 -8'3 -6 
:7439 -·~2 -1 
: 743'3-95-4 
: 7 439 -·~6 -5 
: 7439-'~7-6 
:7439-02-(1 
'7440-0'3-7 
7782-4'3-2 
7440-22-4 
7440-23-5 
7440-28-(l 
7440-62-2 
7440-66-6 

----------

1 I 
I I 

: Analyte Concentration 1 C' 0 M : 

:Aluminum -Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium --Calcium --Chromium -Cobalt ___ 
Copper __ 
Iron -----Lead -----Magnesium: 
Manganese: 
Mer cr.1ry __ : 
Nickel 
P•::Jtassium: 
Selenium I 

I -Silver ___ 
Sodium 
Thallium I 

I -Vanadium I 
I 

Zinc -----Cyanide __ : 

Clarity Before: 

Clarity After: 

0.20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'NR 
NR 
NR 
NR 
NR 

u: cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ooo-oll5-
FORM I - IN 7/87 



U.S. EPA - Ct.P 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 MHP529 

· ·o·.·.· Lab Namer KEYSTONE ENVIRONMENTAL Contract: 69-WS-000:5 
------·----------~ 

...... 
~ : 

:···.· .. · 
. ;..1:;.·~~-t'~ 

. . ;...:.-.:~ .. 

. .'. ·::_ : 
. : ~ '~ ·· ... 

........... 
t ·-~---.:.,j ·.: 

· .... 
. ~·".!~'J ~~ 

_.,.:,.· .. 
.... · 

Lab Code: KEVTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 8'30774013 

Level Clow/med): LOW Date Received: 07/21/89 

I. ~k·l ids: 0 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

Cc•mments: 

:CAS N•::o. : Analyte :concentration :c: Q 

:7429-90-5 :Aluminum_: 
:7440-36-0 :Antimony_: 
'7440-38-2 :Arsenic 
7440-39-3 :Barium __ _ 
7440-41-7 :Beryllium: 
7440-43-9 :Cadmium __ 
7440-70-2 :Calcium __ 
7440-47-3 :Chromium_ 
7440-48-4 :Cobalt 
7440-50-8 :Copper __ _ 
7439-89-6 :Iron ____ _ 
7439-92-1 :Lead ____ _ 
7439-95-4 :Magnes1um 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-09-7 :Potassium: 
7782-49-2 :Selenium : 
7440-22-4 Silver 
7440-23-5 
7440-28-(J 
7440-62-2 
7440-66-6 

Scrdium 
ThallirJm_: 
Vanadium : 
Zinc ____ _ 
Cyan1de __ : 

Clarity Before: 

Clarity After: 

(1.20 u 

: M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 

,NR 
INR 
INR 
INR 
:NR 
INR 
INR 

Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 

-
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Keyston~12334-8-5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 MHP530 

Lab Name: KEYSTONE ENVIRONMENTAL Contract:· 68-WS-0005 I I 

·---------------· 
Lab Code: KEVTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample IO: 890774014 

Level <low/med): LOW Date Received: 07/21/89 

Concentration Units (ug/L or mg/kg dry weightl: UG/L 

Cc~lc~r Before: 

C•:• lor After: 

c~:•mments: 

CAS No:1. Analyte Concentration :c: 

742'3-'30-:5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 

17440-70-2 

A l•.lminr.tm_ 
Antimo:1ny _ 
Arsenic 
BaYium 

:Beryllium: 
:Cadmium __ 
:Cal ciwn 

:7440-47-3 :chromium 
l7440-48-4 :cobalt 
:7440-50-8 :copper __ _ 
:7439-89-6 :rron ____ _ 
:7439-92-1 lLead ____ _ 
17439-95-4 :Magnesium 
7439-'36-5' :Manganese 1 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-09-7 :Potassium: 
7782-49-2 :Selenium : 
7440-22-4 :Silver 
7440-23-5 :Sodium 
7440-28-0 lThallium_: 
~7440-62-2 :vanadium : 
:7440-66-6 :zinc ____ _ 
: __________ :cyanide __ : 

Clarity Betc~re: 

Clarity After: 

0.20 u 

0 M I 
I 

------ NR 
NR 
NR 
NR 

,NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
~NR 

lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 

Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 
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Keystone OCt 12334-8-5i. 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP532 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:· 68-WS-0005 I I 

I I -------------
Lab Code: KEYTX Case No.: 12:334 SAS No.: SDG No.: MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774015 

Level < low/med): LOW Date Received: 07/21/89 

;~ S•:•l ids: 

C·:.l or Before: 

Cc•mments: 

(I 

Concentration Units Cug/L or mg/kg dry weightl: UG/L 

CAS No:~. Analyte Concentration c: Q 

742'3-'30-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-8'3-6 

I 7439 -'32 -1 
7439-'35-4 

Aluminum_ 
Antimc•ny_ 
Arsenic 
Barium __ _ 
BeYyl!ium 
Cadmium __ 
Cal ci•.1m 
Chromium_ 

.Cobalt 
: Ccopper __ _ 
: I r•:~n ____ _ 
:Lead ____ _ 
: Magnes~r.1m 

7439-g6-5 :Manganese 
7439-97-6 :Mercury __ 
7439-02-0 :Nickei 
7440-09-7 :Potassium 
7782-49-2 !Selenium_ 
7440-22-4 :Silver 
7440-23-5 :sodium 
7440-28-0 :Thallium 
7440-62-2 :vanadium 
7440-66-6 :Zinc ____ _ 
__________ :cyanide __ 

Clarity Bef•::>re: 

Clarity After: 

0.20 u 

: M : 

:NR 
:NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------
FORM I - IN 
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Keystone D~l 12334-s-s-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP533 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:· 68-WS-0005 

lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix Csoil/waterl: WATER Lab Sample ID: 890774016 

Level (low/med): LOW Date Received: 07/21/89 

;~ So;Jl ids: 

C.:•lor Bef1:;.re: 

c~:olo:~r After: 

Cc1mments: 

0 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS N.:•. : Analyte :concentration :c 

---------- --------- -------------- -742'3 -'30 -5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3 -8'3 -6 
7439-'32-1 

: 743'3 -'35 -4 
: 7439-'36-5 
: 743'3-'37-6 
: 7 439-02 -1) 

: 7440-0'3-7 
!7782-49-2 
17440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

----------

!Aluminum_: 
!Antimony_: 
!Arsenic 
!Barium ---!Beryllium' 
:cadmium 
:calcium 
: Chrc1mium -: C•:•bal t 
:copper ___ 
I r \"l:)n I -----!Lead -----Magnesium: 
Manganese: 
Mer c•.try __ : 
Nickel 
P~::.tassit.tm: 

Selenium I 
I 

Silver 
Sodium 
Thallium I 

I -
Vanadium I 

I -
Zinc -----Cyanide __ : 

Clarity Before: 

Clarity After: 

' 

0.20 .u 

Q 
' I 

: M : 

lNR 
lNR 
lNR 
lNR 
lNR 
!NR 
!NR 
lNR 

NR 
NR 
NR 
NR 
NR 
NR 

:cv 
:NR 
'NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D00019 

FORM I - IN 7/87 
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Keystone DC# 12334-8- 5" 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHPS34 
Lab Name: KEYSTONE ENVIRONMENTAL Contract": 68-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774017 

Level <low/med): LOW Date Received: 07/21/89 

i. So:.l ids: 

C·:·mments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
:CAS N•:.. 

: 742'3-90-5 
:7440 -36-(l 
7440-38-2 

Analyte 

Aluminum 
Antimc•ny _ 
Arsenic 

7440-39-3 Barium __ _ 
7440-41-7 :Berylllum 
7440-43-9 :cadmium 
7440-70-2 :calcium 
7440-47-3 :chromium : 
7440-48-4 :cobalt 
7440-50-8 :copper ___ : 
7439-89-6 :rron ____ _ 
7439-92-1 :Lead ____ _ 
7439-95-4 :Magnesium: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-09-7 :Potassium: 

.7782-49-2 :Selenium_: 
:7440-22-4 :silver 
:7440-23-5 :sodium 
:7440-28-0 :Thallium_: 
:7440-62-2 :vanadium_: 
:7440-66-6 :zinc ____ _ 
: __________ :cyanide __ : 

Conc~ntration •c: Q 

0.20 u 

------

Clarity After: 

1 

M : 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

:NR 
:NR 
:NR 
:cv 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 

---
Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(i00020 

FORM I - IN 7/87 
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Keystone DCI 12334-8- 5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP53S 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-W8-000S 

Lab Code: KEYTX Case No.: 123::.l4 SAS No.: SDG No.: MHP520 

Matrix <soil/water): WATER Lab Sample ID: 890774018 

Level rlow/med): LOW Date Received: 07/21/89 

;~·Solids: 

Cc•l•:•r Before: 

Cc•mments: 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS N•:o. Anal~te Concentration c: Q 

742'3-'30-5 
7440-36-(1 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7439-'32-1 
7 43'3 -'35 -4 

Aluminum 
Antimony_ 
AYsenic 
Barium __ _ 
Beyy 11 i 1.1m, 
CadmiLtm 

.Calcium 
Chromium_ 
Cobalt 
Copper __ _ 
Irc•n ____ _ 
Lead ____ _ 
Magnesium 

7439-96-5 Manganesel 
7439-97-6 !Meycury __ : 

!7439-02-0 !Nickel 
:7440-09-7 !Potassium: 
:7782-49-2 :Selenium_: 
!7440-22-4 !Silvey 
!7440-23-5 !Sodium __ _ 
!7440-28-0 !Thallium_: 
:7440-62-2 :vanadium : 
l7440-66-6 !Zinc ____ _ 
: __________ :Cyanide __ : 

Clarity Bef•:•re: 

Clari.ty After: 

o.:::o 

M : 

Text1.1re: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(100021 

FORM I - IN 7/87 
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Keystone DC# 12334-8-5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP537 
Lab ~ame: KEYSTONE ENVIRONMENTAL Contract:" 68-W8-000S 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 830774019 

Level ( low/med): LOW Date Received: 07/21/89 

I. So:olids: (I 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

CAS I'Jo::t. : Analyte :concentration :c 

7429-~0-5 lAluminum_: 
7440-36-0 :Antimony_: 
7440-38-2 :Arsenic 
7440-39-3 lBarium 
7440-41-7 lBeryllium: 
7440-43-9 :Cadmium __ 
7440-70-2 :calcium 

'7440-47-3 lChromium_: 
7440-48-4 :cobalt 
7440-50-8 
743'3-8'3-6 
7 43'3 -'32 -1 
7 43'3 -'35 -4 
7439-'36-5 

: 743'3-'37-6 
17439-02-0 
I 7440-0'3-7 
7782-4'3-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:copper ___ : 
: I r•:•n ____ _ 
llead ____ _ 
: Magnesi•.tm: 
I Manganese: 
:Mercury __ : 
lNickel 
: Po:•tassium: 
Selenium : 
Silver 
Sodium 
Thalli•.tm : 
Vanadium : 
Zinc ____ _ 
Cyanide __ : 

0.20 u: 

Q M : 

NR 
I'JR 
NR 

'NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

'CV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

·-~ ... : Co:•l•::or Bef•::tre: Clarity Bef•:•re: Te:..:ture: 

Clarity After: Artifacts: 

Comments: 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------(t()Q()2:2 
retl:$'~er recycleooaotfr FORM I - IN 

-



..... 

Keystone oct 12334-s-s-

U.S. EPA - CLP 
....... 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP339 
Lab Name: 69-WS-0005 KEYSTONE ENVIRONMENTAL Contract: ----------
Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

_..,..:. .. •., 
..• "'" Matrix (soil/water): WATER Lab Sample ID: 990774020 

-:. .· Level ( lc~w/med): LOW Date Received: 07/21/89 
---·· 

;~· S1:1lids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------7 ______ 7 ___ _ 
I I 

CAS N~:~. I Analyte Concentrati1:1n c: Q I M I I 

---------- --------- -------------- - ------
742'3 -·:H) -5 A lwn i n '-' m NR -
7440-36-0 Antimc•ny_ NR 
7440-38-2 Arsenic NR 
7440-39-3 Barium NR ---
7440-41-7 Beryllium NR 
7440-43-9 Cadmit.tm NR --··- 7440-70-2 Calcium NR 

. ~-:-·.··. 7440-47-3 Chromium I NR I -.. -·····:l-'.:..:·: 
'<"~:=-. 

~:~I?~~ ......... · ... 
\.·. "'{;;~·--:.~ 

•''•··. 
· ... ··. - -· 

'7440-48-4 Cobalt NR 
7440-50-9 Cc1pper ___ NR 
7 43'3 -8'3 -6 Iron NR -----
7 43'3 -'32 -1 Lead NR -----743'3-'35-4 .Magnesium NR 
7439-'36-5 !Manganese NR 
743'3-'37-6 Mer-cury __ 0.20 u cv 
743'3-02-0 Nickel NR 

I 7440-0'3-7 P1:1 tass i wn NR 
7782-4'3-2 Selenium NR -
7440-22-4 Silver NR 
7440-23-5 Sodi•.tm NR 

.. 7440-28-0 Tt-rall i•.tm NR -. 7440-62-2 Vanadium NR 
.·;, ..... .7440-66-6 Zinc NR -----·- ---------- Cyanide __ NR 

....... · •. :· ---------- --------- -------------- - ------
Cc~l~:~r Before: Clarity Before: Texture: 

- Clarity After-: Artifacts: 

Cc1mments: 

~ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 000023 
FORM I - IN 7/87 

-
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Keystone Ot;# 12334-8-" 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP539 
Lab Names KEYSTONE ENVIRONMENTAL Contract:· 68-WS-0005 

Lab Cr:ode: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774021 

Level (low/med): LOW Date Received: 07/21/89 

7. Sr:rlids: (I 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

Cc•mments: 

:CAS N•:•. : Analyte :Concentration 

I 742'3 -'30 -5 
7440-36-0 
7440-38-2 
7440-39-3 
7440- ··~ 1 -7 
7440-43-'3 
7440-70-2 

Alltmin•.tm_: 
Antimony_: 
AYsenic 
Barium __ _ 
BeY'lllium: 
Cadmium 

:calcium __ 
7440-47-3 :chromium_: 
7440-48-4 :cobalt 
7440-50-8 :copper ___ : 
7439-89-6 :Iron ____ _ 
7439-92-1 :Lead ____ _ 
7439-95-4 :Magnesium: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-09-7 :Potassium: 
7782-49-2 :selenium_: 
7440-22-4 :Silver 
7440-23-5 :sodium 
7440-28-0 :Thallium : -7440-62-2 :vanadium : 
7440-66-6 :zinc ____ _ 
__________ :cyanide __ : 

Clarity Bef•:•Ye: 

Clarity Aftey: 

0.20 

c 

:u: 

Q M I . 
------ NR 

NR 
NR 
NR 

rNR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
cv 
NR 

,NR 
:NR 
:NR 
:NR 
lNR 
lNR 
lNR 
lNR 

Te:<tuye: 

AYtifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 

000024 
•. ,...._u..,.,,,m~u~·itrmmw•t• 7/87 
t"t'uJO~ond .-n,·an~nmenl 

-
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Keystone DC# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP540 
Lab Name: KEYSTONE ENVIRONMENTAL Contract:. 68-W8-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHP520 

Matrix (soil/water): WATER Lab Sample ID: 890774022 

Level c:low/med): LOW Date Received: 07/21/89 

i. So:ol ids: C) 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS No:•. 

7429-':10-5 
7440-36-(l 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-8'3-6 
7439-'32-1 
743'3 -'35 -4 
7 43'3 -'36 -5 
743'3 -':17 -6 
7439-02-0 
7 440-0'3 -7 
7782-4'3-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

: Analyte :concentration :c 

:Aluminum_: 
Antimony_: 
Arsenic 
Barium __ _ 
Beryllium 
Cadmium __ 
Cal ci•Jm __ 

.Chromium_ 
: c.,ba 1 t 
:Copper __ _ 
: lro:on ____ _ 
:Lead ____ _ 

: Magnesi•Jm 
:Manganese, 
:Mercury __ 
'Nickel 
P•:•tassi r.tm 
Seleni•Jm 
Silver 
Sodi•.tm 
Thalli•.tm 
Vanadium 
Zinc ____ _ 
Cyanide __ 

. 0.20 u: 

1 

Q M 

------ NR 
NR 
NR 
NR 

.NR 
lNR 
:NR 
:NR 
:NR 
lNR 
lNR 
lNR 
lNR 

NR 
cv 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

--~· Col•:Jr Before: Clarity Before: Te:~ture: 

Clarity After: Artifacts: 

C.:omments: 

------------------------------------------------------------------------------------------------------------------------------------------------
- ---------------------------------------------------------------Dioo-o1r5 

FORM I - IN 7/87 
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REGION VIII SUMMARY OF DATA QUALITr ASSURANCE RBVIEV 

***guideline references are from Contract 1787*** 

Case No.: SAS 47258 TOO No.: F08-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs 

Data Reviewer : Annette Sackman Date of Review: 9-15-89 

Sample Matrix: 14 Low Soils 

Analysis: Metals plus Mercury 

Sample Nos.: 4725B01, 4725B02, 4725803, 4725804, 4725H05, 4725H06, 
4725807, 4725808, 4725809, 4725810, 4725811, 4725812, 
4725813, 4725814 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

- Action required by project officer? 

No X Yes 

-
-

-
.... 



The following-are our. findingsz 

All calibration and blank contract compliances were met except that 
for the last half of the thallium analysis the ICV, ICB, CCV and CCB was 
not recorded on forms IIA and III. 

The CRDL standards were run only at the beginning of the furnace AA 
analysis and not at the end. No qualifications have been prescribed for 
this discrepancy so no flags are assigned. 

Spike recoveries were low for antimony (52.9%) and thallium (48.7%) 
and indicate positive values for these elements are biased low and 
flagged "J", estimated. Undetected values indicate antimony and 
thallium may or may not be present due to elevated detection limits; 
therefore, these values are flagged "UJ", estimated. Selenium spike 
recoveries were very low (-33.1%) and indicate these values are severely 
biased low. Positive values confirm the presence of the element but are 
flagged "J" and estimated low. Undetected values do not indicate the 
nonexistence of the element and are unusable and flagged "R", rejected. 

For the HSA analysis for thallium, no raw data was presented for 
duplicate injections. One of the correlation coefficients was below 
0.995 for samples 4725902, 4725906, 4725H09 and 4725Hll; therefore, 
thallium values for these samples are flagged "J", estimated. For 
sample 4725903, both correlation coefficients were below 0.995; 
therefore, the thallium value for this sample is unusable and flagged 
"R", rejected. ' 

For the HSA analysis for selenium, both correlation coefficients 
were below 0.995 for samples 4725901, 4725904, 4725H05 and 4725H08; 
therefore, values for these samples are unusable and flagged "R", 
rejected. 

The percent difference was high for the serial dilution for cadmium 
(14.5%); therefore these values are flagged "J", estimated. 

Lead was analyzed by ICAP due to high sample concentrations, 
therefore the CRDL of S~g/1 was not met but is waived under these 
unusual conditions. 

re~er 
recycled paper 
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- Inorganic Data Coapleteaesa Checklist 

X Inorganic analysis data (Form I) 

X Initial calibration and continuing calibration verification (Form 
IIA) 

X CRDL standard for AA and ICP (Form IIB) 

X Blanks (Form III) 

X ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

X Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

X Standard addition results (Form VIII) 

X ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

X Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

X Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



Contract Compliance 

I. Initial and Continuing Calibration Verification (ICV and CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vas instrument calibrated daily and each time it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%1 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed 
yes 

Comments: For thallium, one-half of the CCV's 
Forms IIA. All other requirements were met. 

onto Form IIA? 
no X 

were not recorded on 

II. CRDL Standards for ICP (CRI) and/or ~ (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no X 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

4. Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes X no 

Comments: No CRA was run at the end of the furnace AA analyses. 

~IBIII~ 
recycled paper 
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III. Blaata (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed immediately 
after the initial calibration verification (ICV)7 

~X ~ 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

s. 

Comments: 
Form III. 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

Vere raw data correctly transcribed onto Form III? 
yes no X 

Only one-half of the blanks for thallium were recorded on 
All other requirements were met. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes X no 

2. Vere the ICSs analyzed before and after samples? 
yes X no 

3. Vas any massive interference detected? 
yes 

4. Vere the ICSs within ±20% mean value? 
yes X 

no X 

no 

S. Vere raw data correctly transcribed onto Form IV? 
yes X no 

Comments: All requirements met. 



V. Spike s..ple Aaalysia (S) (guideline pg• E-8, Form V) 

1. Vere spikes analyzed at a frequency of 1 in 20· ·samples? 
yes X no 

2. Vere spike recoveries correctly calculated? 

(SSR - SR) 
% recovery D SA X 100 

SSR • Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

yes X no 

3. Were spike recoveries within the range of 75-125%1 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the laboratory on Forms I and V? 

yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Vere raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: For antimony and thallium, recoveries were 52.9% and 48.7%, 
respectively; therefore, positive values are flagged "J", estimated and 
undetected values are flagged "UJ". For selenium, recoveries were 
-33.1%, therefore, positive values are flagged "J", estimated and 
confirm the presence of selenium in the sample and undetected values are 
unusable and flagged "R", rejected. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

r~r iecvETeaoaoer 

yes X no 

yes X no 

-

-

-
-
-

-
-
-



-

-

-

-
-
-
-

-
-
-

-

Ja. For s .. ple concentrations >5x the CRDL, were RPDs ±20%? (limits 
of t35% apply for soil/sediment/tailings s .. ples) 

yes X no NA 

3b. For sample concentrations >5x the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL? 

yes no X NA 

3c. Where the RPDs exceeded the control limits, were the data 
flagged ,*, on Forms I and VI by the laboratory? 

yes no NA X 

4. ~ere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Saaple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Was an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Were recoveries within the 80-120% limit? 

3. 

Comments: 

yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

Were the raw data correctly transcribed onto Form VII? 
yes X no 

All requirements met. 



VIIr. Fumace Atollic Absorption (AA) QC Aaalysis (guidelines pg. E-14, 
Fol'lll VIII) 

1. Does the rav data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes no X 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%? (if yes, go to question 
3) 

RSD = SO X 100 
M 

yes no X 

SO = Standard Deviation of Duplicate Injections 
H = Mean of Duplicate Injections 

2a. Were samples that exceeded the 20% criteria reanalyzed? 
yes X no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes X no 

2c. If yes, did the laboratory flag the data of Form I with an 
'H'? 

·yes X no 

3. Was the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no X 

If no, was the sample diluted and rerun with another spike? 
yes X no 

4. Was sample absorbance >50% of spike absorbance?* (if yes, go 
to question 5). 

* Spike absorbance 

yes no X 

absorbance of spiked sample - absorbance of sample. 

,.q~•i .. )I!!'"'I•R~"""*""*'"'' t·•·nlttt:!:"' unci t•n.,.lnlllffit"llt 
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-
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4a. For spike recoveries between 85 and llS%, were results 
reported to the IDL? 

yes X no 

RPD = (SSR - SR) x 100 
SA 

ssa D Spike Sample Recovery 
SR ~ Sample Result 
SA ~ Spike Added 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'V'? 

yesX no 

5. ~as spike recovery between 85 and 115%? (if no, go to 
question 6) 

Sa. Vere results quantified from calibration curve and 
reported to IDL? 

yes no X 

6. ~as an HSA at 50, 100 and 150% of the sample absorbance 
analyzed? 

yes X no 

6a. Yas each HSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes X no 

6b. Yere these data correctly transcribed onto Form VIII? 
yes X no 

6c. ~ere correlation coefficients(r) > 0.995? 
yes 

6d. If no, were MSAs run once more? 
yes X 

no X 

no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a '+'. 

Yere these criteria met? 
yes X no 



6e. Vere all MSA obtained data marked vith an 'S' or an 5+ on 
fom I? 

yes X no 

Comments: There was no rav data for duplicate injections for the 
thallium analysis. For the duplicate sample in the selenium analysis, 
the duplicate injections and the third injection was greater than 20%0. 
No flag was assigned since this was a OA sample. The thallium values 
for the following samples had on correlation coefficient <0.995 and are 
flagged "J", estimated: 4725H02, 4725806, 4725809 and 4725811. The 
thallium and selenium values for the following samples had both 
correlation coefficients <0.995 and are flagged "R", rejected: thallium 
- 4725H03, selenium - 4725H01, 4725H04, 4725H05 and 4725808. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. Was an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes X no 

2. For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes X no 

I - S 
% difference = --I X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading X5) 

3. Which elements had concentrations that exceeded the 10% 
criteria? Cadmium 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes X no 

5. Were the raw data correctly transcribed onto Form IX? 
yes X no 

Comments: Cadmium values are flagged "J", estimated due to high %D 
(14.5%). 

r~cfl8W~r 
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X. Ia.tru.eat Detection Liaits (IDL) (guidelines pg. E-13, Form XI) 

1. Vere IDLs reported for each analyzed element? 
yes X no 

2. Yere IDLs reported for each instrument used? 
yes X no 

3. Did the IDLs meet the contract requirements? (refer to pg. E-13, SOV 787) 
yes no X 

Comments: Lead vas analyzed by !CAP due to high sample concentration. No action is taken due to these conditions. 

XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII) 

1. Vere correction factors reported on Form XII? 
yes X no 

Comments: All requirements met. 

XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII) 

1. Vas a linear range verification standard analyzed? 
yes X no 

2. Vas the results within tSY. of the true value? 
yes no 



Holding Ti-

Limits: Metals - 6 months; Hg - 30 days; Cn - 28 days. 

1. Verified date of sample receipt by laboratory 7-24-89 
2. Date of preparation/analyses 8-10-89 
3. ~ere holding times met? yes X no 

Analyte Matrix Date 

Mercury 
Metals 

Low soil 
Low soil 

re~~IIIOer recvcled paper 

Sampled 

7-18-89 
7-18-89 

Prep 
Date 

8-10-89 
8-10-89 

Holding 
Time 

23 days 
23 days 

Holding Time 
Limit/Met 

30 days 
6 months 

Yes 
Yes 

{'tfti~I!IJMlllt lttliiiRi!nfnfllfl!ll II 
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INORGANIC ANALYS:r:s- DATA SHEE%_ 

' l 
contract: 6a-wa-oo7A : 4-laS"Ho I 1 

Lab Nama: SILVER VALLEY LABS., rNc. 

Lab Code: SILVER case No.: __ 

Matrix (soil/water): ~1:L_ 

Level (low;med): LJJ\\J 
l Solids: (Jq.(e ' . 

SAS No.: Lf1¢.5H SOG Ha.: lf.'la5H( 
Lab Sample ID: ----

Date Received: 0 1/a'l/81 

Concentration Units (ugjL or mg/kq dry weight):~ 

I I I I I I I 
I CAS No. 1 Analyte 1 Concentration! Ct Q I M I 
I I I l_l __ l "7'r'l 
17429-90-5 !Aluminum_! 189oo. l_l 1~1 
17440-36-o !Antimony_! tGJ. 3 1_1;;) 1-:g.1 :::r~ 
[7440-38-2 !Arsenic_! 33.X l_l 1~1 
17440-39-3 I Barium_! d 10- l_l E. I I 
17440-41-7 I Beryllium I !-= l_l I I 
17440-43-9 JCadmium_l 1~.~ l_l 1-p'"J:rAa 
17440-70-2 1 Calcium_! I 5coo. l_l I P1 
17440-47-3 !Chromium_! at.~ I I 1~1 
17440-48-4 I cobalt_ I . 4 16'1 I I 
17440-50-8 !Copper_! l_l 1~1 
17439-89-6 I Iron I · 1_1 J-r I 
17439-92-1 !Lead 1 o. !_I 1F1 
17439-95-4 fMagnesiwnj 130· 1_1 . lp-1 
17439-96-5 !Manganese! tatoo. l_l 1r1 
J7439-97-6 !Mercury_! /.c 1_1 I~VI 

17440-02-0 JNickel_l (;)3.5 l_l 112':1 
17440-09-7 I Potassium I B I (oO . l_l I E:l 
[7782-49-2 JSelenium_l ~.1 1_1+ r< 1~1 :r~ .€~ 
17440-22-4 l silver I .:f .1 I I I I 
17440-23-5 I sodium=! &.3Gf. 1~1 I I 
17440-28-o I Thallium_ I ·81 I.,! IN IJ:.J :r/9S 
17440-62-2 I vanadium I 48.1 I I l_fi 
17440-66-6 I Zinc -, ex 7 '70. I :1 

1
1 rr2>! 

I jcyan.lde_l l_l ___ ,~ 
~ I I l_l l ___ l 

'-color Before: bROl \)A..{ Clarity Before: Texture: 

:alar After: )t;;t t ovJ Clarity After: - Artifacts: __ _ 

Comments: 

-
-

FORMI-Dl 7/87 

-
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INORGANic.· ANALYSis· DATA SHEJ::J!_ I I 
ccn~ct: 68-W8-G07A : 'f 1~5"/·l-Q~ J ..,. 

Lab Name: SILVER VALLEY LASS. , INC. . 

Lab Code: SILVER case No.: s.as No.: 4-I~H soc;·Ho.:L/=?dSH~·--

Matrix (sail/water): ~Jet-

Level (lowtmed): L+)\AJ 
Lab- Samp~t!fP ID: ----

Date Received:·O?Ptl/gtf • 
' I 

% Solids: 'l3 . 0 

Concentration Units (uq/L or mqjkq dry weight): t!:f:JJ J<fS. 
I I I I I I I 
I CAS No. 1 Analyte 1 concentration! Cf Q I M I 

'~~~~' I l_l __ f I 
17429-90-5 I Aluminum I ?tt«<O· l_i l fl 
17440-36-0 I Antimony_! ;.oJ. l_l &f I~TI :r~ 
17440-38-2 /Arsenic.-....1 51~ 1_1 I I 
17440-39-3 I Barium_! l'f7 1_1 E. I I 
17440-41-7 !Beryllium! .8h l~f 1~1 

17440-43-9 1 Cadmium_! t?f, 1{. l_l I.LI :rA8 
17440-70-2 1 Calcium I .ast.~o I f 1f1 
17440-47-3 !Chromium-! ,72 l~f I I 
17440-48-4 I cobalt I 'l~.s I I I ~ I 
17440-50-8 fCopper---1 253 1-1 1~1 
17439-89-6 1 Iron -, !8/paa 1:1 11"'"1 

17439-92-l I Lead I N)Aa I I . 1~1 
17439-95-4 !Magnesium! 1Y¢<' 1:1 171 
17439-96-5 !Manganese! 11.34 1_1 1.-...1 
17439-97-6 I Mercury I '~·if I I lc.v I 
17440-02-0 1 Nickel .-..I ¢1.5 1-1 IT! 
17440-09-7 !Potassium! !lkO· 1-A.I ILl~ 
17782-49-2 1 Selenium_! vt;,.?.._ l_l'S: N 15=-1 'O'A;~/J'? .T~ 
17440-22-4 I Silver I '-17,5 I I 171 
17440-23-5 !Sodium-! 181 1~1 l_l 
17440-28-o I Thallium I 3.~e l:flf6 N I~ T 718 
17440-62-2 I Vanadium I 11.tJ I I I I 
17440-66-6 1 Zinc -, tssaa. f-f I I 
I I cyan.1.de I 1:1 I~ 
~~ I I l_l l_l 

Color Before:l:deoLoAJ Clarity Before: Texture: ft1sb.ru;J 

Color After: '{ 6-L.LOW Clarity After: Artifacts: 

Comments: -
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u;s~ EPA. --crz. li 
1 EPA SAMPI.E.:HO. 

INORGANIC ANALYSIS DATA SHEEr 

Lab Name: SILVER VALLEY LABS., INC. 
' . I Lf?~~5HOS. 

contract: 68-WS-0074 1 . 

Lab Code: SILVER case No.: SAS No.: 47~flsoo No.:tf7d5:'-
Matrix (soil/water) : .$Q.::C.L Lab Sample ID: ----

Date Received: 01/~£/./Fj Level (lowjmed): ~\A) 

% Solids: '77,q 

Concentration Units (uqjL or ~qjkg.dry weight):~~ 

I I I I I I I 
I CAS no. I Analyte I Concentration! cr Q I M I 
I I I f_f l_l 
17429-90-5 I Aluminum_! 71Asa I_ I 1~1 
/7440-36-0 !Antimony_! a&/. l_l (I lp-1 :r~ 
17440-38-2 I Arsenic I Y07 1_1 If I 
17440-39-J 1 aarium -, 1:!1~. I I E. I I 
/7440-~1-7 I Beryllium I .3/ l~f I I 
17440-43-9 I Cadr.tium I ?_l.a I I ILl :r~ 
17440-70-2 1 Calcium-, .?,u!O 1:1 ILl 
17 4 4 0-4 7-3 I Chromium I t. o I..Ll I .f... I 
174.;0-48-~ I Cobalt_:[ at.s l_l ILl 
/7440-50-8 I Copper_ I ys<f 1_1 ILl 
17439-89-6 I Iron I t'l¥600 1_1 1*1 
17439-92-l 1 Lead I 110? 1_1 I I 
17 4:; 9-95-4 I Magnesit!.'l: j '?YttJ 1_1 I I 
17439-96-5 jXanc;anesel /""'"· 1_1 1_1 
17439-97-6 I Mercu!:""J I (?a I I l~v I 
17440-02-0 1 Nickel -, ;).1,3 1-1 I .f._ I 
17440-09-7 1 Pctassiu."":.j 1/5£) 1~1 ILl~ T 
17782-49-2 jSeleniu:n_l 1./sa.? l_l'9S: g '·1€-

1
1 ~~/PY-4? 

17440-22-4 1 Silver_! .3~.3 1_1 ___ f_ 
17440-23-5 l Sodium_! t7:> ~I ILl 
17440-28-0 1 Thalliui:l_l t/·f I_ I ±N 1£:_1 :I ~ J<~ 
/7440-62-2 jVanadiu::_l «'•6 1_1 1£..1 
17.:40-66-6 1 Zinc I ISJDO l_l 

1
1.f_l 

I jcyanide_l 1_1 ___ ~ 
I I I 1_1 l_l 

Color Before: ~ 
't=:j~~:..:....:::: Clarity Before: Texture: 

\A) Clarity After: Artifacts: 

Co:::nent.s: 

FO~'! I - I!r 7fJ7 



-
l._ El'A SAMI!U::NO; 

INORGANIC.: ANALYSIS: DATA SHE£1!. 

: Lf·7~HoLfl ~ 
contr:ct: 68-WB-0074 I ______ _. 

Lab Name: SILVER VALLEY LABS., INC. 

Lab code: SILVER case. No.: SAS No.: L/-7d..5H SOG No.: if.1d..SH:..·._ 

Matrix (soil/water): ~L_ Lab. Sample IO: 

Level (lowjmed): L_()\A} Date Received: 07 i9 tf/8'( .,. 
; 

;; Solids: 5aL3 

Concentration Units (ugjL or mgjkg dry weight) : M6//({j__ 

I I I I I I l 

I CAS Uo. I Analyte 1 Concentration! Cf Q I M I 

'~~~ ..... I I 1_1 __ 1-rl 

17429-90-5 I Aluminum I J.SJaO. I I lz._l 

17440-36-o !Antimony:! ~1}(). 1:1N l_f_l :r~ 

17440-38-2 !Arsenic I ??k. I I 1~1 

17440-39-J fBarium-=1 t.>,;o 1:1e. 1£.._1 

17440-4~-7 I Beryllium I /. 2 I~ I I £..1 

17440-43-9 I Cadmium I tno. I I ILl :r~ 

17440-70-2 [Calcium--! f41qo 1-1 I~! 

17440-47-3 1 Chromiui:ll .2p.,l 1-1 1*1 

17440-48-4 (Cobalt -, to.t LLI I I 

l7<~o-5o-a /Copper I f?Cfb. 1_1 I I 

17~39-89-6 !Iron 1 .S8y4lJO. 1_1 1_1 

17439-92-l. /Lead I t.3k60 I I ILl 

17439-95-4 !Magnesi~l 23Rbo 1_1 1~1 

-

17439-96-5 lXanc;ar.esel ..;t11lZ. I I ILl 

17~39-97-6 I Mercucy I 5. s I I I CVI 

17~40-02-0 l Hickel -, 4 1.4 l-1 I PI 

17440-09-7 [Pc~assiu..-=1 t,e.1a 1-1 ILl 

17782-49-2 I Seleniu:-:1_1 IS.!J 1:1+ N l£_1-r~ ,e ~ 

I 7~40-22-4 I Silver I ~l .. a I I !.Ll 

17440-23-5 [Sodi~m:::l yq7 1~1 l_fl_l 

17~40-28-o lThalliuz:~_f 23.:t 1_1 R 1~7~ 

17440-62-2 [Vanadi'l1::1 I lft,.s I I I I 

17~40-66-6 I Zinc -, tS74a. 1_1 I I 

I (cyanice_l 1_1 I 

~- I I l_l !_I 

Color Before: ~~LO~ Cla=ity Before: Texture: 

Cole= After: J~LLO\A) Clarity After: Artifacts: 

Co:r.ments: 

FOR.~ I - I!l 
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l_ 
INORGANIC-ANALYSrs·oATA SHEEr 

EPA SAKPIZ:NO. 

Lab Name: SILVER VALLEY LABS., INC. can tract: 68-W8-Q074 /4-7d.:5Hos J 

La.b Code: SILVER case No.: SAS No.: Lf1J.SH SDG No.: t/=1£:5/J 
Matrix ( soil/\later) : SD.J:L 

Lab Sample ID: ----

Date Received: 01./a tf./J''f Level (lowjmed): LoW 
18.~ % Solids: 

Concentration Units (uqjL or- r.lCJ/kCJ dry weiqht) : /!j{j/./\t;i_ 
I I I I I I I 
I CAS No. 1 Analyte I Concentration t C I Q I M I 
'~~~:--1 I I_I __ IL.rl 
17429-90-5 !Aluminum_! .-am 1_1 IL..I 
17440-35-0 !Antimony_! 111. l_l N I PI :r~ 
17440-38-2 )Arsenic __ ! 3~ l_l lp-1 
17440-39-3 1 Barium I 1..::1 V I I E. ILl 
17440-~l-7 I Beryllium I .1/7 Ill I fl I 
17440-43-9 1 Cadmium __ ! ll{tf 1_1 lfl :l~ 
17440-70-2 I Calcium __ ) 891do l_l I I 
17440-47-3 I chro1:1ium I /tJ.q I I I I 
17440-48-4 !Cobalt~! s.~ l]f I_f_l 
17440-50-8 I Copper_! kt+a 1_1 lfl 
17439-89-6 I Iron I 9 y.r«J., 1_1 I I 
17439-92-1 1 Lead I q~ l_l . I I 
174.39-95-4 jMagnesiu:nj 19'NO. 1_1 IPI 
17439-96-5 j:1an~anesej ~t~'ftJ l_l lfJI 
)7439-97-6 IMercury __ j /.S 1_1 1&1 
17440-02-o I Nickel I J.1 1~1 l..f.l 
17440-09-7 1 Pct:assiu::1j 11'1 1...6.1 l...f_l 
17782-49-2 1 Seleniu::1_1 /f.z,l !_I+ U 1£..1 :T~ /(~ 
17440-22-4 JSilver_l '-'·5 1_1 !LJ 
17440-23-5 I sodium I fi·~ I.AI I fJ I 
17440-28-o J Thalliu:n_J IJ.,7 1_1 .s !I J~-<J,....-;I>IJB!ii;l 
J74 4 0-62-2 I vanadiu=x I t".h Ldf I I 
17~40-66-6 1 Zinc -1 Q!.w'UO· l_l I J 

I I cyanide_! 1_1 I 
~ I I 1_1 1_1 

""""Color Before: t:St2Cj.J..,JIJ Cla:ity Before: Texture: 

Cole= J..fter: YcLL.o'AJ ..... Clarity After: Artifacts: 

Comments: 

-

FO~'! I - IH 1/Ji 

-



t1:'S ~- QA::_ -crz.-· dl. 
1- ·ta· SAUIZ:Ha: . 

INORGANIC ANALXSI:S:OATA sm::t:.t:· 
1 r 

Lab Name: SILVER VALLEY LABS., INC. contract: 6a-wa-oo7A : tf-1d5HOb 1 ~ 

Lab Code: SILVER case No.: SAS No.: 41~1:-1 S'QG Ro. :L/:1~(..,. 

Matrix (soil/water): f;~L_ Lab sample m: ----

Date Received:07jCJtJ/ If ...,. 
Level (lowjmed): LOVJ 

% Solids: ]8 • l.o 
Concentration Units (uqfL or mqjkq dry weight):~~ 

I I I I I I I 

I CAS Uo. I Analyte I Concentration t c r Q I M f 

'~~~-' ' '-'--'-,,..! 
(7429-90-5 1 Aluminum_! 11/IIJ. 1_1 I r f 

17440-36-o !Anti::tony_l yo.s 1_11\1 !PI 

17440-38-2 !Arsenic_! d.ut 1_1 1~1 :r~ 

17440-39-3 jBarium_l tflf'l 1_1~ lr:_l 

(7440-41-7 IBerylliurnl .s~ 1~1 I~! 

(7440-43-9 fCadraium I ~.ri • .3 I I l...f_l~~ 

17440-70-2 !Calcium-, Yftfl<>· r:l ILl 

17440-47-3 I Chromiui:l I ,11 lgl ILl 

17440-48-4 !Cobalt__:! ~S'·Y .1_1 l_f_l 

(7440-50-6 I Coooer I riSfp I I 1£....1 

J7439-a9-6 !Iron -, tfly~(). 1:1 lf....l 

!7439-92-1 1 Lead 1 ,,,a 1_1 . ILl 

17439-95-4 IMagnesi'L.:...-::.1 /~!>60. 1_1 ILl 

17439-96-5 IXanganesej ::za1aaa 1_1 l.f_l p.<. 
1
...-t 

17439-97-6 !Mercury 1 ~.6, I I 1~1 ~~ 

17440-02-0 I Nic}::el -1 M·1 1-1 1'1:1 

/7440-09-7 1 Pctassiu..:~j 1$70 1:1 ILl 

17762-49-2 !Seleniu::J. I .s.le l I >J I.E_/ :::r~ 

17440-22-4 !Silver -, /.3.7 1-1 !PI 

j7440-23-5 /Sodium-! 3'/'f. 1~1 ILl 

(7440-28-o !Thallium_! t.:r 1:1 6ij IE_IT~ 

17440-62-2 !Vanadiu: I 3t.3 I I 1~1 

17440-66-6 1 Zinc -, tr«ao. 1:1 11~! I jcyanide_l l_l ___ ~ 

~~ I I l_l l_l 

Colo::- Before: ~L.otJ Clarity Before: Texture: ~U/._ 

Cole= J-..fte::-: 'fE:.LJ....ov..J Clarity After: A=tifacts: __ _ 

Co:n::tent.s: 

FO~~ I - r.r 7/37 
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u;s;_ EPA·- --cr.E: 

l EPA SAMPLE.: NO. 
INORGANIC. ANALYSIS OATA SHEE"r 

' Lab Name: SILVER VALLEY LABS., INC. ccntract: 68-W8-0074 : f-1~-H 07-
Lab Code: SILVER Case No.: SAS No.: 4-1~5H SDG No.: 4-7~/-J: 
Matrix (sail/water): -.Sol:L Lab ·sample ID: ----

Date Received: O?.filt.//JZf Level (low/med): Lou.J 
falc,g % Solids: 

Concentration Units (uqjL or ~qjkq dry weight) :~ 

I I I I I I 1 
ICAS Uo. 1 Analyte fConcentrationjCf Q I Ml 
'~~~=--' I 1_1 __ 1-:zr/ 
!7429-90-5 1 AluminUI:1_I tf1tD L .. .l I..L..I 
17440-36-0 /Anti:lony_! 27·• 1_11\/ 1-b-1-:r~ 
17440-38-2 /Arsenic ___ / Iff 1_1 IL-l 
17440-39-3 /Barium I 3gy I IS. ILl 
/7440-~1-7 I Berylliumt f,f lEi I ILl 
17440-43-9 /Cadmium ___ ! ta4. 1_1 l.f..ITA8 
17440-70-2 1 calcium ___ ! ~47c?O 1_1 ILl 
/7440-47-3 /Chrornium_j 9.2 1_1 ILl 
17440-48-4 I Cobalt_! a,a.t l_l ILl 
17440-50-8 /Copper_! .?-fAY• 1_1 f.P I 
/7439-89-6 /Iron I '119ta. l_l ILl 
I 743 9-92-1 1 Lead I ~ :t.§l? 1_1 - I .f..! 
/7439-95-4 /Magnesi~t ,JP76a 1_1 If' I 
/7439-96-5 j:1an;anesej 19/dO· 1_1 l.f_l 
/7439-97-6 /Hercury_l ,ld- 1_1 /~VI 
/7440-02-o 1 Nickel I 11/·b I I If I 
17440-09-7 jPotassi~~~ t81b 1:1 1~1 
17782-49-2 jSeleniu::1 I <j • .;.. I I /i 1£.1~ 
17440-22-4 !Silver_:! .. tp.CZ' l=l !LI 
/7440-23-5 /Sodium 1 +=~ l~l 1 ___ +'1 
/7440-28-0 jThallium_j la.t l_l.sij lfl~ 
17440-62-2 jVanadiu:: 1 rriO.fi 1_1 l ___ l 
17440-66-6 I Zinc -, 17t,(Jt>· 1_1 

1
/Ll 

I I cyanide_! !_! ___ ~ 
I I I l_l l ___ l 

Cla::-ity Before: Texture: 

Colo= After: Clari-ty After: Artifacts: 

Comments: 

FO:;t.~ I - I!T 7jJ7 



;G· 

1- EPA s•ae• ·E Ho; 

IHORGANIC AHALYSJ:S.DATA SHE£1!: I I 

ccntrztct: 6a-wa-oo74 : L/-7 d,5.H 0 8 f *" 

Lab Name: SILVER VALLEY LABS., INC. 

Lab Code: SILVER case No.: sAS No. : lf1XSH sDG Bo. : 4-?~c .. 

Matrix (soil/water.) : .;;:q;L 
-

Level (low/med): LJ)\A) 

Lab sample ID: ----

Date Received: 0?,/d.~tJ/81 ""' 

;; Solids: L;/=. b 
Concentration Units (uqjL or mqjkq dry weiqht):~ 

... 

I I I I I I I 

I CAS No. I Analyte I concentration I C I Q I M I 

'~~--' I 1_1 __ 17 1 

17429-90-5 I Aluminum_! 1 f/ltJO 1_1 I...L.I 

17440-36-0 1 Antimony _I 89.5 l_l N I :p-1-:r~ 

17440-38-2 !Arsenic I 3VA. l_l 1_1 

17440-39-3 I Barium -I ;.ar, I I E I .f._! 

17440-41-7 IBerylli'Uiiit /.S fl.l l..f..l 

17440-43-9 !Cadr.tium I 3J . ..3 I I l_f_l-_a-Ag 

17440-70-2 I Calcium-, t'SJPD 1-1 ILl 

17440-47-3 1 chromium! fluS 1-1 Iff 

17440-48-4 !Cobalt__:!__ 2!·~ 1:1 If-f 

17440-50-S I Copper_! .s~p7 1_1 I I 

114 J 9-89-6 I Iron I tf1..\IO 1_1 1_1 

17439-92-l !Lead I ~510 1_1 · 171 

17439-95-4 IMagnesi\!I:tj lfY60 1_1 1-:TI 

17439-96-5 JXanganesej tvaco I I 1~1 

17439-97-6 I Mercury I I I l<!..\1 I 

17440-02-0 1 Nickel -, .ri.5.8 1-1 lfl 

17440-09-7 1 Pctassiu.':l ~tf~O 1:1 lfl 

17782-49-2 jSeleniu::x_l 13.:2.. I_I+N' 1£..1T~I2A% 

17440-22-4 JSilver_l .?h·' 1_1 !_f_l 

17440-2:3-5 1 Sodium 1 et7w l~ I 1.£...1 

f7440-28-0 iThalliu:z;-1 1~·?- 1-1 SN I.E..!~~ 

17440-62-2 jVanadill::l-1 ;u .. i flS:I l.:f_! it, .. , " 1 

17440-66-6 !Zinc -, tf3?o l_l ILl 

I I cyanide_! 1_1 l&_l.L 

~I I l_l l_l 

Color Before:~ Cla:ity Before: Texture: Mcmu .. 

Cole= Afte=: 'rELLOvV Clari~y After: Artifacts: 

Co:::r.ten~s: 

-
FO~~ I - I!l 7fJ7 
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1- EPA SAMl'ZZ:NO. 
IHORGANIC ANALYSis- DATA SHEJ:Ot. f 

Lab Name: SILVER VALLEY LASS., INC. 

Lab Code: SILVER case No.: 

Matrix (soil/water): .;=;cg:L 
Level ( lowjmed) : Lb vJ 
% Solids: 1~.lo 

C.Ontr8ct: 68-W8-Q074 : '/-1 dS. H df j 

SAS No.:~ SDG Ho.:lf1Q6b· 

Lab Sample IO: ----

Date Received: 01/d t/,/3 ~ 

Concentration Units (uq/L or ~q/kq dry weiqht):~~ 

I I I I I I I 
ICAS Uo. I Analyte jConcentrationtCI Q I M I 
I I I '-' '-' 17429-90-5 !Aluminu:r.z._l ~Q. ~~0 '-' 'f' 17440-36-0 IAnti:nony I ltJ7. I_IN 'e:':r~ 17440-38-2 !Arsenic -, J.~5 '-' I I 
17440-39-3 /Barium..=! .;z~~ 1_1 6:. '7:' 17440-41-7 IBerylliumj bY l.dl I I 
17440-43-9 I Cadr.tium I f~·i!:. '-' I.LI::f""~ 
17440-70-2 !Calcium-! ~l.Za.~ '-' '7-' 17440-47-3 fChro:r.z.ium I ~lz.· 2J '-' 'f' 17440-48-4 !Cobalt_! :l.a 1 ' '-' I I 
17440-50-8 !Copper_! !/.g,t. '-' I I 
17439-89-6 !Iron I ftt.l. '2. g_ () '-' '~' 17439-92-1 !Lead I ,22~ l_l . I I 
17439-95-< !Magnesil.!1:1/ {1[.~0. '-' '-' 17439-96-5 !Manc;anesej ~t!I:ZD '-' ILl 
17439-97-6 !Mercurf_l sc '-' I~ I 
17440-02-0 !Nickel_! t£.;;;. '-' ILl 
17440-09-7 lPctassiw:tj ,~'1~ l_l ILl .'18 
17i82-49-2 ISeleniu::t_l ~~.~ I_ISN ll= I~~ 
17440-22-4 !Silver_! ~i-~ '-' !fl 
17440-23-5 !Sodium_! ,;_~() 1..81 ILl 
17440-28-0 !Thallium_! ~-[ l_l~t:i. I...E.IJ" 'ie 
17440-62-2 rvanadiu::z_l bl·~ l_ I I PI 
17440-66-6 !Zinc I lS. g_ ,(). '-' :~ I !cyanide_! '-' I I I '-' '-' 

Color BeforeEc..oA....l Cla=ity Before: Textu=e: /&Jlz:u-· 
YELLQUJ Colo= Afte.::-: Clari~y After: Artifacts: 

Co:nmen~s: 

FO~'! I - I!I 1/37 



;.s . 
1-

IHORGANIC ANALYSIS DATA SHEEt: 

' 
contr21ct: 6a-wa-oa7A f 4-7J.5- HIO i 

Lab Name: SILVER VAlLEY LABS., INC. 

Lab Code: SILVER case No.: SAS No.: tf-7dSJ../ SDG No.:~ 

Matrix (soil/water): ~L_ 

Level (lowjmed): (1J\AI 
La.b Sample IO: ----

Oate Received: 07/dt/3~ 

% Solids: '7'} . 0 

Concentration Units (uqjL or mqjkq dry weiqht) :~~ 

I I I I I I I 
I CAS Uo. I Analyte I concentration I Cl Q f M I 

~~---' I l_l __ l:n-1 
17429-90-5 1 Aluminum_! J4d-9Q· l_l I.L.I 

)7440-36-0 IAnti:any I tD./ lt.cl N ILilj'T_AA 
17440-JB-2 1 Arsenic_:! .s,-/: )'J!,+ l)lf 3 I.E.. I ~.,~ 

17440-39-3 1 Barium_! yo8 1_1 E ILl 

17440-~l-7 ·!Beryllium! /.1, 1_1 ILl 

17 4 4 0-4 J-9 I cadmium I ...1·..; I I l .. f_l :J~ 
17440-70-2 !Calcium--! 1kY4 1:1 I~! 

17440-47-3 I Chromium I tK.s I I If ! 

17440-48-4 1 Cabal t -I !Q. q 1.81 171 

17440-SO-a jCopper-1 ya.? 1:1 lfl 

17439-89-6 I !ron I 46$9<2· l_l lfl 

17439-92-~ !Lead I !DB !_I . ILl 

17439-95-~ IMagnesi~l '~49 1_1 If I 

17439-96-5 !Manganese! 3to3 1_1 ILl 

17439-97-6 I Mercury _I .to I /J I I~V' I 

17440-02-o 1 Hickel I t1.o I I · ILl 

17440-09-7 jPctassi~l waso 1:1 1~1 

17782-49-2 jSeleniu:n_l s=.w I'=Ll N' 1£_1 K ~ 

17440-22-4 1 Silver_! . f.{l 1~1 ILl 

17440-23-5 1 Sodium I !!1iCf 1.a,1 l.f._l 

17440-28-0 !ThalliWill ,;;;; 1!:!1 N 1£_1 L-t:r:e 
17440-62-2 jVanadiu::_l .37.7 1_1 l.f.._l 

17440-66-6 1 zinc I .eo."?.. I_! 
1
1.f_l 

I I cyanide_! l_l ___ l:fC:J. 

~--:- I I l_l l_l 

Color Before: ~LUtJ Clarity Before: Textu=e: ~_;Ji 

-

Cole= After: '(t;LLQ \A) Clarity After: Artifacts: 

Comments: 

-
FO~'! I - I!T 1/31 
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u.s.-DA ... --ca.: 
1- EPA SAKP!Z:HO ~ INORGAlliC ANALYSJ:S. DATA SBEE'.t .. 

I I 
Lab Name: SILVER VALLEY LABS.. fNC. COntract: 68-W8-Q074 : tf-1 ;;t S H-J I : 
Lab Code: SILVER case No.: __ 

Matrix (soil/water): .YJrL 
tevel c low/med) : I ovJ 
% Solids: 3 7. ;;>-

SAS No. : t/-1:?5f/ SDGHa.: ~ 
Lab Sample IO: ----

Date Received: 01jat/,IJ'( 

Concentration Units (uqjL or mqjkq dry weiqht): ,11Qjk6_ 
I I I I ' I I JCAS No. I Analyte JConcentration~cr Q I M I I I I r_r I I 17429-90-5 /Aluminum_! ,~sao. '-' 'f' /7440-36-0 I Antimony l a'~· I_IN !p-! ::r--~ /7440-38-2 I Arsenic -, :!:!I· 

,_, 
'E' 17440-39-J 1 Barium-=/ Gzlt~ 

'-' £:. 
I I /7440-41-7 I Beryllium! IIZ1 • .2 14.1 If_ I 17440-43-9 /Cadmium I I§ '-' 1~1::;-~ 17440-70-2 I Calcium-! ~~!fit!~ l_l 'z' 17440-47-3 1 Chromium! £8.,~ '-' I I 17440-48-4 JCobalt_l 5.~ I .6.1 J f I 17440-50-B fCopper_l z:za '-' ILl 17439-89-6 Jiron I ~fttz~2Q '-' If I 17439-92-1 JLead I f~~bO '-' ·'f' 17439-95-4 /Magnesium! ~f:ZI2~ '-' I I 17439-96-5 /Manganese! l !!tt~ () '-' I ..f.. I 17439-97-6 JMercury I £· 5. '-' JC!.V/ /7440-02-0 JNickel I .3.a ·I '-' 'f' /7440-09-7 I Potassiu.mt :l~212 '-' '-' 17782-49-2 I Selenium_! l~. 5 l_l N '7' :r-~ 17440-22-4 fSilver_l G.D.~ '-' '-' 17440-23-5 /Sodium I 2fe~ 1..41 ILl /7440-28-0 I Thallium_/ 2.~-1 '-'~01. lEI :r'l¥3 17440-62-2 I Vanadium_! 2. l· Q. 

,_, 
'f' 17440-66-6 I Zinc I t:l:ld "{!. '-' I~ I 1cyan.1.de I '-' '-I I I '-' '-' Color Before: wJ. Clarity Before: Texture: ~uh\ 

Color After: ELLbW Clarity After: Artifacts: -
Comments: 

-
-

FORMI-IN 1/81 



-
EPA SAMPLE:NO. 1~ 

IHORGANIC-AHALYSIS-DATA.SHEEr. 
I -

contract: 68-WS-0074 : 4-7 ~111 c;L l 
taD Name: SILVER VALLEY LABS •• nrc. 

Lab Code: SILVER case No.: SAS No.: tf7dSJ-I SOG No.:tf-7a5Hu ,_ 
Matrix (soil/water) : .SO:CL 

Level ( lowjmed) : LQW 
t Solids: 5·5, (o 

Lab Sample IO: ----

Date Received: CO./acf!N 

Concentration Units (uqjL or mqjkq dry weight):~ 

f I I I I I I 
!CAS No. I Analyte JConcentrationiCf Q I M' 
I I I 1_1 ILl 
17429-90-5 I Aluminum_! ~8.~D '-~ I I 
17440-36-0 !Antimony I ~!l • .3 '-'"' 'f':r~ 17440-38-2 !Arsenic -, S.3.!. 1_1 '-' 17440-39-3 I Barium-, .5S1. '-' e:. ltl 17440-41-7 fBerylliumj l·~ 141 I I 
17440-43-9 !Cadmium I l~l '-' I_IT~ 
17440-70-2 !Calcium I ~2aa.a '-' If I 
17440-47-3 I Chromium_ j l.~ IHI ILl 
17440-48-4 JCobalt 1 s~.~ '-' l.i...l 
17440-50-8 JCopper_l ts. '-' 1-f-1 
17439-89-6 }Iron I l~d.Z 12 t! '-' I I 
17439-92-1 }Lead I "~trz l_l ·'f' 17439-95-4 !Magnesium! ~~'1.~0 '-' I I 
17439-96-5 !Manganese! ~~z~~ l_l ILl 
17439-97-6 !Mercury_! ,2~ '-' JC.VI 
17440-02-0 JNickel I ah·~ l_l ILl 
17440-09-7 I Potassium! !.I: ~a. '-' l..t..l 
17782-49-2 jSelenium_l ~.:s:: I_IS r:i. 1£..1~ 
17440-22-4 !Silver_! .:oa~ ,:z. 'l' '-$-1 
17440-23-5 I Sodium_! ..:1.46 I I l_l 
17440-28-0 IThalliwn_l ;u,a I 16 ij Is:. IT»3 
17440-62-2 !Vanadium I ~l..l?. 1.6"1 '~' 17440-66-6 I Zinc I ~·a2tzQ, f_l :~ I I cyanJ.de_f '-' I I I '-' l_l 

Color Before: tJ Clarity Before: Texture: 

Color After: 'Tt=:LLOW Clarity After: Artifacts: 

Comments: 

r~r FORMI-IN 

• 

.. 

. .. 



-

-
-
-
-
-
.... 

..... 

-
-
-
-

1-
INORGANIC AHALYSIS-DATA SBE£f_ 

I
I 4-?~H-15 1 Lab Name: SILVER VALLEY LABS., rNC. _ 

Lab Code: SILVER case No.: 

Matrix (soil/Water): ~L 
Level (lowjmed): 

~ Solids: 

Low 
15.~ 

contract: 68-W8-Q074 

SAS No.: L/-7d5H ------' 
SDG Ha.:~( 

Lab Sample ID: ----
Date Received:()7k1 t/-ji1 

Concentration Units (uq/L or mqjkq dry weiqht) : ~K_6__ 
I I I I I I I ICAS No. I Analyte fConcentrationtcr Q I M I I I I '-' '-,-' 17429-90-5 r Alw:linum I l~112121 I_JIJ I I 17440-36-() !Antimony-! s~.j 1_1 I~IT~ /7440-JS-2 !Arsenic -1 .:tll 1_1 

'f' 17440-39-3 I Earium-=1 .=t4~ '-' e I I 17440-41-7 IEerylliuml !·'f. llll I I 17440-43-9 !Cadmium I 23.~ l_l ILI-r~ 17440-70-2 JCalcium-J L'/.SIJ o '-' ILl 17440-47-3 I Chromium_! llcl. '-' 'f' 17440-48-4 JCobalt_l ~~·C<z '-' J I 17440-50-8 I Copper __;....I .2 ~l '-' 't' 17439-89-6 Jiron I 811. £D. a l_l I I 17439-92-1 JLead I '1.~30 l_l 'f' 17439-95-4 jMagnesiumj t.~~Q '-' I I 17439-96-5 JManganesej L~IR.(J. l_l I I 17439-97-6 !Mercury_! 2~~ '-' I~VJ 17440-02-0 I Nickel I .d-1·~ 1_1 'f' 17440-09-7 I Potassiumj e'J.tJ.a. '-' I I 17782-49-2 fSelenium I .2.~.1 l_l t( 
'f':::r~ 17440-22-4 1 Silver I [~-~ l_l I I 17440-23-5 JSodium-J .:il s: J.d. I I I 17440-28-0 !Thallium_! l·;;}. ldf ~ 1£...1 :::r~ 17440-62-2 JVanadium I '1.."·5 '-' ~ 

(7440-66-6 I Zinc -, ZS:iJIO l_l I I Jcyan~de_l r_r I I I '-' l_l 
'"'color Before:~UJtJ !Vt:nru~ Clarity Before: Texture: 

Color After: Yeu.o\AJ Clarity After: Artifacts: -
Comments: 

..... 

-
FORM I - IN 7/87 



1-

ft1·?~5H-14 : -
~ Name: SILVER VALLEY LABS., rNC. contract: 68-WS-0074 J . 

IHORGAHIC ANALYSIS-DATA SHE£1:.:. 

LaD code: SILVER case No.: ~§J-sAS No.: L/--7d,SH- SDG Ho.: J./-7 ~S)i{_,_ 

Matrix (soil/Water): S:>rL e1~-v ... .t/1 Lab Sample ID: -----

Level (low;med): LoW .~ Data Received:·o?/dt/31 • 

% Solids: ~ 'J?.'-/ ~'- r' 

concentration Onits (uq/L or mc;/kc; dry weiqht): ~ 

I I I I I I I 

I CAS No. 1 Analyte I concentration f C I Q I M I 

'~~--' '-----'-'--'~' 
17429-90-5 lA~uminum I l(l(fO I_J I..L:-1 

)7440-36-0 !Antimony-l 18~ l_fN l:b-1 :r~ 

17440-38-2 r Arsenic_:! .sss l_l 'r' 
17440-39-3 JBarium_l lf'-•b l_l E l_l 

17440-41-7 IBerylliumt .~~ I~J If_! 

17440-43-9 !Cadmium_! II~ l_l 1£..1.::J~ 

· 17440-70-2 I Calcium_! t81ba l_l I.LI 

17440-47-3 )Chromium I ,zc 1~1 1~1 

17440-48-4 !Cobalt -,_ 7(!.8 f_l 1
7

1 

17440-50-8 1 Copper_! cf.'fb. l_l I_! 

)7439-89-6 I Iron I ¢1c :'! aet2 l_l If! .... 

17439-92-1 1 Lead I t.&-«.R". l_l . In-! 

17439-95-4 1 Magnesium I .:USJQ. 1_1 I.L..I 

17439-96-5 1 Manganese I ta?Q l_l ILl 

17439-97-6 !Mercury __ ! .fr l_l 1~1 

17440-02-o 1 Nickel_! 21·1/ f_l 1_1 

17440-09-7 )Potassium! ~S1 1~1 1~1 

17782-49-2 1 Selenium I t1.o l_l N l£_1 ::r~ 

)7440-22-4 I Silver_:! .39.8 l_l ILl 

17440-23-5 I Sodium I I()S I /J f 1..£..1 

17440-28-o 1 Thallium! r.a.o 1:1 . .s w I.E-I :r-~ 

J 7440-62-2 I Vanadium-, to.'/ 1~1 ILl 

{7440-66-6 1 Zinc -, 11.s~o l_l ILl 

I I cyanl.de_l l_l I~ ...... 

~~ I I l_l l_l 

Color Before: &/)WAJ Clarity Before: Texture: ~UJ~ 

Color After: YcL-L.O\A.J Clarity After: Artifacts: __ _ 

Comments: 

-
FORM .I - IN 7/87 

-
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REGION VIII SlOOWtY OF DATA QUALITY· ASSURANCE "RBVIEV 
***guideline references are from Contract 1787*** 

Case No.: 12334 TOO No.: FOS-8909-08 
Site: Richardson Flats 

Contractor Laboratory: Keystone-Houston 
Data Reviewer : Annette Sackman Date of Reviewr 10-3-89 
Sample Matrix: 5 Low Soils, 15 Low Vaters 
Analysis: Mercury 

Sample Nos.: MHL955, HHL956, HRPSOO, HRP501, HRP502, HHP503, HRP504, MHP506, HRP507, MHP509, MHP510, HHP511, MHP512, HHP513, HHP514, HHPSlS, HHP516, HHP517, HHP518, HHP519 

(X) Data are acceptable for use. 
( ) Data are acceptable for use with qualifications noted. 
( ) Data are preliminary - pending verification. 
( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 
No X Yes 



~··:·r·-~ .1\.~· 

-
The following-are our findings: -

All requirements were met for the mercury analysis. No flags were 
assigned. 

r~er 
;eevt'led'Baoot 

-

-

-
-
-

-
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X 

X 

X 

Inorganic analysis data (Form I) 

Initial calibration and continuing calibration verification (Form 
IIA) 

CRDL standard for AA and ICP (Form IIB) 

Blanks (Form III) 

ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

Standard addition results (Form VIII) 

ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



. ...,.._. 
. ... - ·~Y- - --i;' 

Contract·Coapliauce 

r. InitiaL aad CoDtiDUiDg CalibratioD Verification (ICV aDd CCV) 
(guidelines pg. E-4, Form IIA) 

1 •. Vaa instrument calibrated daily and each time·it vas set up? 
yes X no 

·--··- ... ~<;" 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA? 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards (CRI) @ 2x the CRDL or t~n:: IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of tvice/8 hour shift, 
whichever was more frequent? 

yes no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes no 

4. Vere these data reported on Form IIB? 
yes no 

5. Were the raw data correctly transcribed onto Form IIB? 
yes no 

Comments: Not required. 

("(l(~ ... ...&.t·ll'rirint-111 
n•ululi!'- ttfHl t'n\:trunmt"Ut 

-

-
-
-

-
-
-
-
-
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-

-
-
-
-
-

-
-
-

-
r .... 

. --

III. Blaaka (guidelines PI'• E-6, Form -III) 

1. v .. the initial calibration blank (ICB) aaalyzed immediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration ve~ification (CCV)? 

yes X no 

3. Yas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. Yere raw data ·correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Checks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes no 

2. Vere the ICSs analyzed before and after samples? 
yes 

3. Vas any massive interference detected? 
yes 

4. ~ere the ICSs within ±20% mean value? 
yes 

no 

no 

no 

5. Vere raw data correctly transcribed onto Form IV? 

Comments: Not required. 



-··=-. ~·· .. •, -., ___ . ~-: .··, 

v; Spita·SUple·AIIalyaia (S) (guideline PI"• E=&, Fora V). 

1. Vere spikes analyzed at a frequency of 1 in 20 saaples? 
yes X no 

2. Vere spike recoveries correctly calculated? 

(SSR - SR) 
%. recovery "" SA X 100 

SSR a Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

yes X no 

3. Vere spike recoveries within the range of 75-125%? 
yes X no 

3a. For recoveries outside this range, were associated data 
flagged "N" by the ·laboratory on Forms I and V? 

yes no NA X 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. Vere raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOV 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: All requirements met. 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - 0 X 100 
(S + D)/2 

S = Sample 
D = Duplicate 

r~r 
·ecve:re:o~oaoer-

yes X no 

yes X no 

l'I'~"'Ml~Uitl~flti¥MwtlUftt\llll 
,.,.c,lt.'e" Hrua t"'ll"tn•nnu•nt 
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Ja. For saaple concentrations >Sx the CRDL, were RPDs :20%1 (limits
of t3S% apply for soil/sediment/tailings saaplea) 

yeaX no NA 

Jb. For sample concentrations >Sx the CRDL, did duplicate analysis 
results fall outside the control window of t the CRDL? 

yes no X NA 

3c. Where the RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes no NA 

4. Vere raw data correctly transcribed onto Form VI? 
yes X no 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: All requirements met. 

VII. Laboratory Control Sa.ple (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. Vas-an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. Vere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. ~ere the raw data correctly transcribed onto Form VII? 
yes X no 

Comments: All requirements met . 

·-.~:.-



VIIr; Famac:e·Atoaic: AbaoqadoD (Al) QC:--.&Dalysis (guidelines PI• E~14, 
Form-VIII) 

1. Does the raw data package contain absorbance values for two 
injections per sample, the average values and the relative 
standard deviation (RSD)? 

yes no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%7 (if yes, go to question 
3) 

RSD = SD X 100 
M 

yes no 

SO = Standard Deviation of Duplicate Injections 
H = Mean of Duplicate Injections 

2a. Vere samples that exceeded the 20% criteria reanalyzed? 
yes no 

Zb. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

Zc. If yes, did the laboratory flag the data of Form I with an 
'H'? 

yes no 

3. Vas the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no 

If no, was the sample diluted and rerun with another spike? 
yes no 

4. Vas sample absorbance 50% of spike absorbance?* (if yes, go to 
question 5). 

* Spike absorbance 

ffi~er 
·ecvc1eo oaoer 

yes no 

absorbance of spiked sample - absorbance of sample. 

<t<~~llldllli• ... MitftMnmtut••• 
,·t·utue' un•i t·n,tntnrnt"nt 

,. ·' . 
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5. 

-
-

6. 

-
-
-

._ 

L 

-
--
-

4a. For spike recoveries between 85 and 115%, were results 
reported to the IDL? 

RPD • (SSR - SR) x 100 
SA 

yes 

SSR • Spike Sample Recovery 
SR m Sample Result 
SA = Spike Added 

no 

4b. For spike recoveries outside the 85 and 115% range, 
results reported to the IDL and flagged with 'V'? 

yes no 

Vas.spike recovery between 85 and 115%7 (if no, go to 
question 6) 

Sa. Were results quantified from calibration curve and 
reported to IDL? 

yes no 

Vas an MSA at SO, 100 and 150% of the sample absorbance 
analyzed? 

yes no 

were 

6a. Vas each MSA analysis identified in the raw data along 
with the slope, intercept and correlation coefficient? 

yes no 

6b. Were these data correctly transcribed onto Form VIII? 
yes no 

6c. Were correlation coefficients(r) > 0.9957 
yes 

6d. If no, were HSAs run once more? 
yes 

no 

no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a '+'. 

Vere these criteria met? 
yes no 



-.. ":-:: -~~=.~-~--

6e. l1ere all MSA obtained data. marked with an ·'S' or:an 5+-on-: 
form I1 

yea no 

Comments: Not required. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes no 

2. For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%? (if no, skip 
questions 3 and 4) 

yes no 

I - S 
% difference = ---I--- X 100 

I = Initial Sample Result 
S • Serial Dilution Result (instrument reading XS) 

3. Yhich elements had concenttations that exceeded the 10% 
criteria? 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes no 

5. ~ere the raw data correctly transcribed onto Form IX7 

Comments: Not required. 

n~IIUI£r 
·ecvc1ed oaoer 

yes no 

t'('I(I~U~ft~f!lll 
··c·u•ue~ unu t•fl\ IMUintl'"nt 

::,., .. : .. ..... . 
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- X. IDatru.eat Detection Liaits (IDL) (guidelines PI• E-13, Form XI) 

1. Vere IDLs reported for each analyzed element? 
yes X no 

2. Vere IDLs reported for each instru~~~ent used? 
yes X no - 3. Did the IDLs meet the contract requirements? (refer to pg. 

E-13, SOV 787) 

- yes X no 

Comments: All requirements met. 

- XI. Interele.ent Corrections for ICP (guidelines pg. E-13, Form XII) 

- 1. Vere correction factors reported on Form XII? 
yes X no 

Comments:. All requirements met. -
- XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII) 

1. Vas a linear range verification standard analyzed? 

- yes X no 

2. Vas the results within ±5% of the true value? 
yes no -

-
-
-

-
-
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BolcUng.;'l'1- ::-

Limits: Metals - 6 months; Hg - 30 days; en - 28 days. 

1. Verified date of sample receipt by laboratory 7-21-89 
2. Date of preparation/analyses 8-3-89 
3. Vere holding times met? yes X no 

Analyte Matrix Date 

Mercury 
Mercury 

Sampled 

Low soil 7-18-89 
Low Vater 7-18-89 

Prep 
Date 

8-3-89 
8-3-89 

Holding 
Time 

13 days 
13 days 

Bolding Time 
Limit/Met 

30 days 
30 days 

yes 
yes 

- ": ,..--
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-
-
-

-

-

-

-

-
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Keystone DC# 12334-a-r 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 MHL95:i 

Lab-Name: KEYSTONE ENVIRONMENTAL Cc.ntract: 69-WS-0005 

lab Code: KEYTX C•se No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water>: SOIL Lab Sample IO: 890773003 

Level (low/med): LOW Date Received: 07/21/89 

I. S•:olids: 

Cc•mments: 

'38. 3 

C6ncentration Units (ug/L or mg/kg dry weightJ: MG/KG 

:CAS N•:•. : Analyte :concentration :c: 

:7429-90-5 !Alum1num_: 
!7440-35-0 !Antimony_: 
:7440-38-2 lArsen1c 
:7440-39-3 lBar1um __ _ 
:7440-41-7 !Beryllium: 
:7440-43-9 lCadm1um 
!7440-70-2 :Calcium 
:7440-47-3 
'7440-48-4 
7440-50-8 
743'3-8'3-6 
743'3 -·~:: -1 
7 43'3 -'35 -4 

: Ch r.:•mJ. urn 
: Cc•bal t 
: Cc•pper ___ : 
: I r.:•n ____ _ 
:Lead ____ _ 
lMagnes1uml 

743'3-96-5 !Manganese: 
.7439-97-6 :Mercury __ : 
:7439-(12-•) :Nid:el 
!7440-09-7 :P~tass1um: 

!7782-49-2 :Selen1um 
!7440-22-4 :Silver 
!7440-23-5 :Sodium __ _ 
:7440-23-0 :Thallium : 
!7440-62-2 :vanadium 
!7440-66-6 !Zinc ____ _ 
: ________ ~CyanJ.de __ : 

Clarity Befo:·re: 

Clar1ty After: 

o. '3'3 

Q : M : 

Texture: 

Al"tifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------~0-00-0~----------

FORM I - IN 7/87 
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Keystone DC# 12334-8-~-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHL956 
' Lab N~mer KEYSTONE ENVIRONMENTAL Contract: 69-WB-0005 ----------------· 

Lab Codea KEYTX Case No.: 12~34 SAS No.: SDG No.: MHL955 

Matrix <soil/water): SOIL Lab Sample ID: 89077~006 

Level (low/med): LOW Date Received: 07/21/89 

'37. ·:t 

Concentration Units (ug/L or mg/kg dry we~ghtl: MG/KG 

--------------------------------------------------
: Analyte !Concentration :c 

---------- --------- -------------- -:7429-90-5 !Aluminum_: 
7440-36-0 !Antimony_: 
7440-38-2 !Arsenic 
7440-3'3-3 :Barium __ _ 
7440-41-7 :Beryllium: 
7440-43-9 !Cadmium __ 
7440-70-:2 :calci•.tm --7440-47-3 Chromium . . 
7440-48-4 C.:.balt 
7440-50-8 Copper ___ : 
743'3 -8'3 -6 I rc•n -----
7439-92-1 Lead -----
743'3-95-4 Magnes~ r.tm: 
7439-'~6-5 Manganese: 
743'3 -·~7 -6 !Mercury __ : 

• 7 43'3 -•):2 -0 :Nickel 
: 7440-0'3 -7 : P~:·tassi r.tm: 
: 7782 -4·~ -::: :selen~um I 

I -
17440-:.:::;::-4 !Silver 
7440-:23-5 : Sc•dit.tm 
7440-28-(1 !Thallium . . -
7440-62-2 :vanadium I 

I 

7440-66-6 :zinc ____ _ 
__________ :cyanide __ : 

Clarity After: 

1. 30 

. 
0 : M 

------ NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

:cv 
:NR 
!NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 

Texture: 

Artifacts: 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
r~r r r FORM I - IN 

-

-
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Keystone Dt:l 12334-8-5' 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP~OO 
Lab Names ~:EYSTONE ENVIRONMENTAL Contract: 68-WB-0005 

Lab Cude: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix Csoil/waterl: SOIL Lab Sample ID: 890773007 

Level ( low/med): LOW Date Received: 07/21/89 

Comments: 

'39. 6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

--------------------------------------------------
CAS No. : Analyte Concentration C 

7429-90-5 !Alum1num_ 
7440-36-0 :Antimony_ 
7440-39-2 !Arsenic 
7440-39-3 :Barium 
7440-41-7 :Beryllium 

.7440-43-9 :cadmium 
7440-70-2 :calcium __ 
7440-47-3 :chromium_: 
7440-48-4 :cobalt 
7440-50-8 !Cupper ___ : 
743'3 -8'3 -6 
7439-·~2-1 

:I ro:on ____ _ 
llead ____ _ 

7439-95-4 :Magnes1um: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 lNickel 
7440-09-7 :Potass1um: 
7782-49-2 :selenium : 
7440-2~-4 :Silver 

!7440-23-5 
: 7440-28 -(t 

:744(1-62-2 
:7440-66-t. 

: Sodi•.tm 
iThalli•.1m_: 
:vanadium : 
!Zinc ____ _ 

: __________ :Cyan1de __ : 
I I 
I ' ---------- ---------

Clarity Before: 

Clar1.ty After: 

0.88 

Q : M : 

:NR 
lNR 
lNR 
lNR 
lNR 
lNR 
:NR 
!NR 
lNR 
:NR. 
lNR 
:NR 
lNR 
!NR 
:cv 
:NR 
:NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
!NR 

Artifacts: 

~ ------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FORM I - IN ()00009 7/87 
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Keystone D~l 12334_8_~-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP~Ol l W 
Lab N.amez KEYSTONE ENVIRONMENTAL Contract: GS-WS-0005 -----·---
Lab Code1 KEYTX Case No.: 123::!4 SAS No.: SDG No.: MHL95~ 

Matrix (soil/water): SOIL Lab Sample ID: 890773008 

Level <low/med): LOW Date Received: 07/21/89 

i. Sc•l ids: 82.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

C.:• lo:or Bef•='re: 

Comments: 

:CAS N•:-. : Analyte :Concentration :c: 

7429-90-5 :Alum1num_: 
7440-3G-O :Ant1mony_: 
7440-38-2 :Arsen1c 
7440-39-3 :Barium 
7440-41-7 :Beryllium: 
7440-43-9 :C.adm1um 
7440-70-2 :Calcium 
7440-47-3 !Chromium : 
7440-48-4 :cobalt 
7440-51)-8 
743'3-8'3-6 
7 439 -·3:: - 1 

:Copper ___ : 
: I rr:•n ____ _ 
!Lead ____ _ 

7439-95-4 !Magnes1um: 
7439-96-5 :Manganese: 
7439-97-6 !Mercury __ : 

.7439-02-0 !Nickel 
7440-09-7 ~Potass1um: 

7782-49-2 :selen1um 
7440-2~-4 !Silver 
7440-23-5 :Sodium 
7440-28-0 !Thallium : 
7440-62-2 :vanadium : 
7440-66-6 !Zinc ____ _ 
__________ :cyanide __ : 

Clarity Befc•re: 

Clar1ty After: 

s.:::o 

Q M : 

!NR 
!NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

,NR 
!NR 
!NR 
!NR 
:cv 
!NR 
!NR 
!NR 
!NR 
!NR 
:NR 
!NR 
!NR 
!NR 

Te:-:ture: 

Artifacts: 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
r~r 
·ecvc1eo caoer FORM I . - IN 7/87 
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Keystone OC# 12334-8-S 

U.S. EPA - Cl.P 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP502 
Lab Names KEYSTONE ENVIRONMENTAL 68-WS-0005 Contract: -----·-----
Lab Code: KEYTX Case No.: 12:334 SAS No.: SDG No.: MHL955 

Matrix (soil/water): SOIL Lab Sample ID: 890773009 

Level ( l•::.w/med): LOW Date Received: 07/21/89 

;~ So:-lids: 

C.:d ·=· r A f t e r : 

C.:omments: 

'32. 0 

Concentration Units lug/L or mg/kg dry weight): MG/KG 

:CAS N•:•. : Analyte :concentration c: 0 M 

---------- --------- -------------- - ------7429-90-5 lAlum1num_: NR 
7440-36-0 :Antimony_: NR 
7440-38-2 :Arsenic NR 
7440 -3·3-3 :Bar 1um NR 
7440-41-7 lBerylliuml NR 
7440-43-9 :Cadmium NR 
7440-70-2 :Calcium NR 
7440-47-3 :Chromium : NR 
7440-48-4 : C.:•bal t NR 
7440-50-8 :copper ___ : NR 
743'3-8'3-6 :I r•:•n : NR 
7439-92-1 :Lead ____ _ 
7439-95-4 lMagnes1um: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 

17439-02-0 :Nickel 
:7440-09-7 :Potassium: 
:7782-49-2 :selen1um 
17440-2=-4 ISilver 
17440-23-5 :sod1um 
17440-28-0 :Thalli•.tm : 
17440-62-2 :vanadium 
17440-66-6 :zinc ____ _ 
: __________ :cyan1de __ : 

7.60 

---------- --------- --------------
Clar 1 ty Bef.:•re: 

Clan.ty After: 

lNR 
lNR 
lNR 
:cv 
lNR 
lNR 
lNR 
INR 
INR 
INR 
lNR 
:NR 
INR 

Text r.tr· e: 

Artifacts: 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~ ------------------------------------------------------------------------

FORM I - IN 000011 7/87 
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Keystone DC# 12334-8- 5" · 

U.S. EPA - CLP 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP503 
Lab .Name: KEYSTONE ENVIRONMENTAL 6S-W8-0005 Contract: • 

----------------· 
Lab Code: KEYTX Case No.: 1:2334 SAS No.: SOG No.: MHL955 

Matrix Csoil/waterl: WATER Lab Sample IO: 890773010 

Level <low/med): LOW Date Received: 07/21/89 -
i. S•:•lids: I) 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS N•::.. : Analyte :concentration C Q ~ M : 

------ ---
742'3-'30-5 : Al umin•.1m I 

I :NR 
7440-36-0 :Antimony_: :NR 
7440-38-2 :Arsenic lNR 
7440-39-3 :Bar~um :NR 
7440-41 -7 :Bel"yllium: :NR 
7440-43-'3 :cadmium :NR --
7440-70-2 :calcium :NR --
7440-47-3 : Chromi•..tm I 

I :NR 
7440-48-4 :cobalt :NR 
7440-50-8 : Cc1pper ___ : lNR 
743'3-8'3-6 : I r1::.n :NR -----7 43'3 -·::,::;: -1 llead :NR -----7 43'3 -'35 -4 : Magnes~•.tm: :NR 
743'3 -'36 -5 :Manganese: :NR 
7 43'3 -'37 -6 :Mel"cury __ : o.:::o u: :cv 
743'3-<)2-(1 lNickel :NR 
7440 -0'3 -7 : P~:~tass~•-tm: :NR 
7782 -4'3 -:2 : Selen~r.tm . 

' :NR 
7440-2:::-4 :silver :NR 
7440-23-5 : Sc1dium lNR 
7440-:28-(1 :Thallium I . :NR -
7440-6.2-:2 :vanadium I 

I lNR 
7440-66-6 :zinc ____ _ :NR 
__________ :cyanide __ : :NR 

Cl al"i ty Befc•re: Texture: 

Clal"lty After: Artifacts: 

C.:•mments: 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------000012 
t·t·t~IIIMW~'IW~'flll 7187 FORM I - IN ··•·niuiv nncl rn'lnmmrnt -
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Keystone DCI 12334-8-r 

U.S. EPA - Cl.P 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP~04 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 ------·-----
Lab Code: KEYTX Case No. : 123~4 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample IO: sgo773011 

Leve 1 r: l1:JW/ med) : LOW Date Received: 07/21/89 

C·:· 1~:· ( After: 

C.::~mments: 

(l 

Concentration Units r:ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------, I f I 

I I I 

: Analyte :concentration :c: Q M : 

7429-90-5 !Alum1num : 
7440-36-0 !Antimony_: 
7440-38-2 !Arsenic 
7440-39-3 !Barium __ _ 

17440-41-7 !Beryllium: 
:7440-43-9 !Cadmium __ 
:7440-70-2 :calcium __ 
17440-47-3 :Chromium_: 
:7440-48-4 :Cobalt 
17440-50-8 :Copper ___ : 
!7439-89-6 !Iron ____ _ 
:7439-92-1 :Lead ____ _ 
17439-95-4 !Magnes1uml 
!7439-96-5 !Manganese: 
:7439-97-6 :Mercury __ : 
:7439-02-0 !Nickel 
:7440-09-7 :Potassium: 
:7782-49-2 !Selen1um : 
:7440-2=-4 !Silver 
:7440-23-5 !Sod1um 
!7440-28-0 !Thallium : 
!7440-62-2 !Vanadium : 
!7440-66-6 !Zinc ____ _ 
: __________ :cyan1de __ : 

Clar 1 ty Bef~~re: 

Clarity After: 

o.:::o 

NR 
NR 
NR 
NR 
NR 

!NR 
!NR 
:NR 
iNR 
!NR 
INR 
!NR 
INR 
!NR 
:cv 
:NR 
:NR 
iNR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Art;. f.=tc ts: 

------------~------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

000013 
FORM I - IN 7/87 
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Keystone DC# 12334-8- 0·· 

U.S. EPA CLP 

1 EPA SAMPlE NO. 
INORGANIC ANALYSIS DATA SHEET . :---------------1 

MHP506 
Lab Namea KEYSTONE ENVIRONMENTAL Contract: 68-WS-0003 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 890773012 

Level Clow/medl: LOW Date Received: 07/21/89 

7. S•.:dids: 0 

Concentration Units rug/L or mg/kg dry weight): UG/L 

Comments: 

CAS No:.. : Analyte :concentration :c: 

7429-90-5 :Aluminum : 
7440-36-0 !Antimony_: 
7440-38-2 :Arsenic 
7440-33-3 :Barium 
7440-41-7 :aerylliuml 
7440-43-9 :cadmium __ 
7440-70-2 :calcium 
7440-47-3 !Chromium_: 
7440-48-4 !Cobalt 
7440-50-8 :copper ___ : 

,7439-89-6 :rron ____ _ 
7439-92-1 !Lead ____ _ 
7439-'35-4 I MagnesHtm: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 !Nickel 
7440-09-7 :Potass1um: 
7782-49-2 :selenium 
7440-22-4 :silver 
7440-23-5 :sodium 

:7440-28-0 !Thallium : 
:7440-62-2 :vanadium 
:7440-66-6 :zinc ____ _ 
: __________ ICyan1de __ : 

Clarity Befo::.re: 

Clarity After: 

0.20 

I ·• 

u: 

Q : M : 

!NR 
!NR 
:NR 
:NR 
lNR 
!NR 
:NR 
!NR 
!I'IR 
:NR 
!NR 
!NR 
!NR 
:NR 
:cv 
!NR 
!NR 
!NR 
!NR 
!NR 
:NR 
!NR 
:NR 
!NR 

------ ---
Texture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
r~r 

·ecvc1ea caper FORM I - IN 
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-
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Keystone DCI 12334-8-S 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET : ---------------1· 

MHP307 
La.b ~ame: KEYSTONE ENVIRONMENTAL Contract: 68-WS-OOOS 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL9S5 

M~trix Csoil/water): WATER Lab Sample IO: 890773013 

Level (1 ow/med): LOW Date Received: 07/21/89 

~; 3o;ol ids: 

Co:•mments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

:CAS No:-. : Analyte :concentration :c: 

: 742'3 -·:to -5 
:7440-36-0 
!7440-38-2 
:7440-39-3 
:7440-41 -7 
:7440-43 -·:t 
:7440-70-2 
:7440-47-3 
7440-48-4 
7440-50-8 
7439-8'3-6 
7439 -'3.2-1 
743'3 -·~5-4 

lAlum1n1.1m : 
:Ant im•=•ny _: 
:Arsenic 
!Bar1um __ _ 
!Beryllium: 
: Ca.dmi Ltm 
!Calcium 
lChrom1um_: 
:Cobalt 
:Copper ___ : 
: I ro:•n ____ _ 
!Lead ____ _ 
!Magnes1um! 

7439-96-5 !Manganese: 
7439-97-6 !Mercury __ : 
7439-02-0 :Nickel 
7440-(J•:;.-7 ! P•:•tass~um l 
7782-49-2 !Selen1um : 
7440-2=-4 !Silver 
7440-23-5 !Sodium 
7440-28-0 !Thallium : 

:7440-62-2 :Vanadium : 
:7440-66-6 !Zinc ____ _ 
: __________ :Cyan~de __ : 

Clarity Befeore: 

Clarity After: 

0.20 :u: 

0 : M : 

lNR 
lNR 
!NR 
!NR 
!NR 
lNR 
lNR 
lNR 
!NR 
lNR 
lNR 
lNR 
!NR 
!NR 
:cv 
lNR 
lNR 
lNR 
!NR 
NR 
NR 
NR 
NR 
NR 

TexttJre: 

Artlfact~: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------. 
~ ------------------------------------------------------------------------

000015 
FORM I - IN 7/87 
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Keystone DCI 12334-8-Jf 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP509 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEVTX Case No.: 123:34 SAS No.: SDG No.: MHL95S 

Matrix <soil/water): WATER Lab Sample ID: 89077:3014 

Level <low/med): LOW Date Received: 07/21/89 

i. S1:tl ids: 

Co:•mments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

:CAS N1:1. : Analyte :concentration :c: Q M 
I I ·---------- ---------'-------------- - ------17423-90-5 :Aluminum_: 
7440-36-0 !Antimony_: 
7440-38-2 !Arsenic 
7440-39-3 :Bar1um 
7440-41-7 :serylli~m: 

7440-43-9 :Cadmium 
~7440-70-2 :Calcium 
:7440-47-3 
:744(1-48-4 
:7440-50-8 
: 743'3-8'3-6 
:7439 -·~:2 -1 
: 7 43'3 -·::t5 -4 
:7439 -·36 -5 
: 743'3-'~7-6 
1 7439-02-0 
7 440 -(1·3 -7 
7782-4'~-2 

7440-22-4 
7440-23-5 
7440-28-0 
7440-6:2-2 

:7440-66-o 

!Chroml.um : 
!Cobalt 
!Copper ___ : 
: I rc1n ____ _ 
!Lead ____ _ 
: Magnes1LLm: 
!Manganese: 
:Mer c•.try __ : 
!Nickel 
: Po:otassl.•.tm: 
:Selenium 
!Silver 
! So:od l.l.lffi 
!Thallium : 
!Vanadium 
!Zinc ____ _ 

: __________ :Cyanl.de __ : 

Clarity Befo:•re: 

Clarity After: 

0.20 

I 
. I 

:u: 

NR 
NR 
NR 

1NR 
:NR 
:NR 
:NR 
:NR 
!NR 
:NR 
!NR 
:NR 
:NR 
!NR 
:cv 
!NR 
!NR 
!NR 
!NR 
!NR 
:NR 
!NR 
!NR 
!NR 

Te:.: ture: 

Artifacts: 

------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------oo-o-Cfi-6 _______ __ 

f~omJmer ,-.a.w~a.nli•~HWHt"' 
recvcreooaoer FORM I - IN ,:,:,ilill'~ Hncr t'll~ln>nntf'nl 7/87 
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Keystone DCI 12334-8- 5 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 MHP510 

Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 ---------
Lab Code: Case No.: 12334 SAS No.: SDG No.: MHL9S5 

Matrix (soil/water): WATER Lab Sample IO: 890773015 

Level ( low/med): LOW Date Rece1ved: 07/21/89 

!. S•.:.lids: 

Cc•mments: 

(I 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------1 I I I 
I I I I 

CAS N•:•. : Analyte :concentration :c• 0 : M : 

7429-90-5 !Alum1num : 
7440-36-0 :Antimc•ny_: 
7440-38-2 :Arsenic 
7440-39-3 :8ar1um 
7440-41-7 :Beryllium: 
7440-43-9 :Cadmium 

.7440-70-2 :Calcium 
7440-47-3 !Chromium_: 
7440-48-4 :Cobalt 
7440-50-8 :Copper ___ : 
7439-89-6 :Iron ____ _ 
743·3-'="2-1 
743•3 -·~5-4 

:Lead ____ _ 
: Magnes1•Jm: 

7439-96-5 !Manganese: 
7439-97-6 :Mercury __ ; 
743·3-(J:::-·) :Nickel 
7440-09-7 :Potass1um: 
7782-49-::: !Selen1um : 
7440-22-4 !Silver 
7440-23-5 !Sod1um 

:7440-28-0 :Thallium : 
:7440-62-2 :vanadium : 
:7440-66-~ :Zinc ____ _ 
: __________ :Cyan1de __ : 

Clarity Bef•:•re: 

Clarity After: 

0.:.20 u 

:NR 
:NR 
!NR 
!NR 
:NR 
!NR 
:NR 
:NR 
!NR 
:NR 
:NR 
:NR 
!NR 
:NR 
:cv 
:NP. 
:NR 
:NR 
:NR 
:NR 
!NR 
:NR 
:NR 
:NR 

Texture: 

Arti·facts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 000017 7/87 
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Keystone DCI 12334-8-5 -

U.S. EPA - ClP 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP511 
' Lab Namer KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 -------· 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix (soil/water): WATER Lab Sample ID: 890773016 

Level ( low/med): LOW Date Received: 07/21/89 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

Comments: 

CAS N.::.. : Analyte :concentration :c: 

7429-90-5 !Alum1num_: 
7440-36-0 !Antimony_! 
7440-38-2 !Arsenic 
7440-39-3 !Barium __ _ 
7440-41-7 !Beryllium: 
7440-43-9 !Cadm1um 
7440-70-2 
7440-47-3 
7440-48-4 

'7440-50-8 
743'3 -8'3 -6 
7439-92-1 
743'3-'35-4 

:Cal cit.tm 
:Chromium 
: c,:obal t 
!Copper ___ : 
: I r'::>n ____ _ 
!lead ____ _ 
: Ma c;1nes 11.1m : 

743'3-96-5 !Manganese: 
7439-97-6 !Mercury __ : 
7439-02-0 !Nickel 
7440-09-7 !Potass1um: 

,7782-49-2 !Selen1um 
!7440-22-4 !Silv~r 

:7440-23-5 !Sod1um 
!7440-28-0 !Thallium : 
:7440-62-2 !Vanadium : 
!7440-66-6 !Zinc ____ _ 
: __________ !Cyan1de __ : 

o.:::o 

---------- --------- --------------
Cl ar .l ty Befc,re: 

Clarity After: 

:u 

Q : M : 

!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
:NR 
!NR 
:NR 
!NR 
!NR 
!NR 
!NR 
:cv 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 

Texture: 

Art1facts: 

-------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------

FORM I - IN 

-
-
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Keystone OCI 12334-8-) 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP~12 
Lab Name a KEYSTONE ENVIRONMENTAL Contract: 68-WS-0005 

Lab Code: KEVTX Case No.: 12:334 SAS No.: SOG No.: MHL95~ 

Matrix <soil/water): WATER Lab Sample ID: 890773017 

Level ( l•::~w/med): LOW Date Received: 07/21/89 

:: S·:olids: 

C.:.mments: 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
CAS No. : Analyte :concentration :c: 0 

7429-~0-5 !Alum1num : 
7440-36-0 !Antimony_: 
7440-38-2 !Arsenic 
7440-39-3 !Barium 
7440-41-7 !Beryllium: 
7440-43-9 :Cadmium 
7440-70-2 :Calcium __ 
7440-47-3 lChromium_: 
7440-48-4 :Cobalt 

.7440-50-8 
: 7439-8'3-6 
:7439 -'32-1 
: 743'3 -'35 -4 

!Copper ___ : 
: I rc•n ____ _ 
!Lead ____ _ 
lMagnesJ.r..tml 

l7439-96-5 !Manganese: 
!7439-97-6 :Mercury __ : 
l7439-02-0 !Nickel 
'7440-0'3-7 : P•:otassi um: 
7782-4~-2 !Selen1um 
7440-2:::-4 
7440-23-5 
7440-28-(J 
7440-62-2 
7440-66-6 

!Silver 
Sodium 
Thallium_: 
Vanadium_ 
Zinc ____ _ 
Cyanide __ : 

Clarity Bef•:•re: 

Clarity After: 

o.:.::o :u 

------

: M : 

:NR 
!NR 
!NR 
lNR 
!NR 
lNR 
!NR 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
!NR 
: C'l 
lNR 
lNR 
lNR 
:NR 
lNR 
lNR 
lNR 
!NR 
lNR 

---
Textr..tre: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~ ------------------------------------------------------------------------

FORM I - IN 
()00019 7/87 



,. 

::.:-: 

, . ~ ..... ,· . 

-----------~--------------------------------------

Keystone DC# 12334-8-S 

u.s. EPA - Cl.P 

1 EPA SAMPLE.NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP~13 
Lab .Name: KEYSTONE ENVIRONMENTAL Contract: 69-WB-0005 ------------· 
Lab Codez KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 890773020 

Level (low/med): LOW Date Received: 07/21/89 

0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------1 

: Analyte :Concentration 'C 

742'3 -·~(1-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'31 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7 43'3 -8'3 -6 
7 439 -·:?::: -1 

:A l•.1m1num_: 
:Ant imc•ny _: 
:Arsen1c 
:Barium 
:Beryllium: 
: Cadmi1..1m 
:calcium 
:Chrom~um : 
: C·:•ba 1 t 
: Cc•pper ___ : 
: I rc•n ____ _ 
:Lead ____ _ 

7439-95-4 :Magnes1um: 
7439-96-5 !Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-0'3-7 : P•:•ta=siu.n: 
7782-49-2 :Selenium 
7440-22-4 :Silver 
7440-23-5 :Sodium 
7440-28-0 :Thallium : 
7440-62-2 :vanadium 
7440-66-6 :zinc ____ _ 
__________ :cyan1de __ : 

Clarity Bef •::•re: 

Clar1ty After: 

o.:::o :u: 

Q ! M : 

:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
lNR 
:NR 
:NR 
:NR 
:cv 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 

Te:r.t•.tre: 

Artifacts: 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~lmiCJllllmlr 
rec'i.rcleaoaoer FORM I - IN 

-
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Keystone DCI 12334-B-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. INORGANIC ANALYSIS DATA SHEET :---------------1 MHP514 Lab Name: ~:EYSTONE . ENVIRONMENTAL Contract: 68-WS-0005 
Lab Code: Case No.: 12334 SAS No.: SDG No.: MHL955 
Matrix Csoil/water): WATER Lab Sample ID: 890773021 
Level Oow/med): LOW Date Received: 07/21/89 
;: 3·.:· 1 i d 5 : 

Cc•mments: 

(I 

Concentration Unit~ (ug/L or mg/kg dry weight): UG/L --------------------------------------------------
'CAS N•:-. : Analyte :concentration 

---------- --------- --------------7429-90-5 !Alum1num_: 
7440-36-0 :Antimony_: 
7440-38-2 :Arsenic 
7440-39-3 :sar1um 
7440~41-7 :Beryllium: 
7440-43-9 :cadmium 

.7440-70-2 ;ca1c1um 
:7440-47-3 :chromium_: 
:7440-48-4 :cobalt 
:7440-50-8 
: 743'3 -8'3 -6 
:7439 -·~2 -1 
: 743'3-'35-4 
:743'3-'36-5 
: 743'3 -·?7 -~ 
: 743'3-•)2 -() 
: 7440-i)·~-7 
: 7782 -4'3 -2 
!7440-22-4 

: Cc•pper ___ : 
: I n:• n -----!Lead ____ _ 
: Magnes1•.1m: 
:Manganese: 
: 1'1er cr.try __ : 
:Nickel 
: P·:•t3SS11.1m: 
:Selen1um : 
:Silver 

-, 

!7440-23-5 :Sod1um 
!7440-28-0 :Thallium : 
!7440-62-2 :vanadium : 
:7440-66-6 :z~nc ____ _ : __________ :Cyan1de __ : 

CLarity Bet•:.re: 

Clarity After: 

o.:::o 

c Q 

:u: 

: M : 

:NR 
lNR 
:NR 
!NR 
:NR 
:NR 
:NR 
lNR 
lNR 
:NR 
!NR 
!NR 
!NR 
:NR 
:cv 
:NR 
:NR 
!NR 
:NR 
!NR 
INR 
:NR 
!NR 
!NR 

Te~-:ture: 

Artifact~: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM I - IN 000021 7/87 
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Keystone OC# 12334_8_~ 

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP31S .., 
Lab Names KEYSTONE ENVIRONMENTAL Contract: 68-WB-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix <soil/water): WATER Lab Sample ID: 8~0773022 

Level ( low/med): LOW Date Received: 07/21/89 

Col•:•r Before: 

I) 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

--------------------------------------------------1 

Analyte :concentration C 

742'3-'90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 

I 7 43'3 -8'3 -6 
7439-'32-1 

A l•.1m 1. nr.tm_: 
Antimony_: 
Ar-senic 

.Barium __ _ 
:Beryl! ium: 
:cadmium 
:calcium 
: Chrc•ml.um_: 
:cobalt 
:copper ___ : 
:rron ____ _ 
:Lead ____ _ 

7439-95-4 :Magnes1um: 
7439-96-5 !Manganese: 
7439-97-6 :Mercury __ : 
7439-02-0 :Nickel 
7440-09-7 :Potassium: 
7782-49-2 :selen1um : 
7440-22-4 :Silver 

:7440-23-5 :sodium 
: 7440-28-(1 :Thall htm : 
:7440-62-2 :vanadium : 
:7440-66-6 :zinc ____ _ 
: __________ :cyanide __ : 

Clarity Befc·re: 

Clar1ty After: 

<). 20 :u: 

Q : M : 

:NR 
:NR 
:NR 
:NR 
:NR 
:I'JR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
!NR 
:NR 
:cv 
:NR 
:NR 
:NR 
!NR 
:NR 
!NR 
:NR 
:NR 
:NR 

Texture: 

Artl.f.:;tcts: 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-

-

------------------------------------------------------------------------ ~ 

r~ 'ecVclecoaoer_r FORM I - IN -
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Keystone DC# 12334-8-~ 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP516 
L.ab-Name1 ~~EYSTONE ENVIRONMENTAL Contract: 69-WS-0005 

Lab Code: KEYTX Case No.: 12334 SAS No.: SOG No.: MHL955 

Matrix Csoil/waterl: WATER Lab Sample IO: 830773023 

level (low/med): LOW Date Received: 07/21/89 

;: S·:~l ids: 

Comments: 

Concentration Units rug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
:CAS N~:•. : Analyte !Concentration :c: 

---------- --------- -------------- -: 742'3 -'30-5 
:7440-36-0 
1 7440-38-2 
7440-39-3 
7440-41-7 
7440-43-'3 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 

I 743'3-8'3-6 
: 7439 -·:?:::: -1 
: 7 43'3 -'35 -4 

: A lwn l. n r.tm _ : 
!Antimony_: 
!AYsenic 
!Barl.Ltm __ _ 
!Beryllium! 
!Cadm;i.r.tm __ : 
:Cal cir.tm 
:Chroml.Ltm : 
:cc~balt 
!Copper ___ : 
: r r•:•n ____ _ 
:Lead ____ _ 

: Magnesl.r.tm: 
!7439-96-5 !Manganese: 
!7439-97-6 !Mercury __ : 
!7439-02-0 !Nickel 
!7440-09-7 !Potass1um: 
!7782-49-2 !Selen1um : 
!7440-2~-4 !Silver 
!7440-23-5 !Sod1um 
!7440-28-0 :Thallium_: 
!7440-62-2 :vanadium : 
!7440-66-6 !Zinc ____ _ 
: __________ :cyan1de __ : 

Cl ar l. ty Befc•re: 

Clarl.ty After: 

I 

8 • (H) 

' 
Q M : 

------ NR 
NR 
NR 
NR 
NR 
NR 

,NR 
:NR 
:NR 
!NR 
:NR 
!NR 
!NR 
!NR 
:cv 
INR 
!NR 
:NR 
:NR 
:NR 
:NR 
INR 
:NR 
:NR 

Te:-:tt.tre: 

Artifacts: 

------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FORM ! - IN 1)00023 
7/87 



.. ~·· 

.. . . 
• •••. !'. 

.-~ =~.~;.~ .. -~ 

... ·. ~. 
~ 

...... -.. · 

.• ··.·.: :;,..·· 

..... : ~ . 
·:. --:~·.· ... 

·:~.··· ..... 

....:. 

... ·-- ··~ .... ·-· . 

Keystone DC# 12334-s-s--

U.S. EPA CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------1 

MHP517 
• Lab Namea ~STONE ENVIRONMENTAL Contract: 68-WS-0005 --------· 

Lab Code: KEVTX Case No.: 12334 SAS No.: SDG No.: MHL955 

Matrix Csoil/waterl: WATER Lab Sample ID: 890773024 

Level (low/med): LOW Date Received: 07/21/89 

7. So:tlids: ) 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

C.:•mments: 

:CAS No. : Analite :concentration :c: 

7429-90-5 lAluml.num 
7440-36-0 !Antimony_: 
7440-38-2 !Arsen1c 
7440-39-3 
7440-41-7 
7440-43-'=' 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743'3-8'3-6 
7 43'3 -':12- 1 
743'3 -':15 -4 

I 743'3 -'~6 -5 

!Barl.um 
lBerylliLtml 
!Cadmium __ 
!Calcium 
lChrc•mium : 
!Cobalt 
:copper ___ : 
: r rr.:•n ____ _ 
!Lead ____ _ 

!Magnes1um: 
:Manganese: 

7439-97-6 !Mercury __ : 
7439-02-0 !Nickel 
7440-09-7 lPotass1um: 
7782-49-2 lSelen1um 
7440-2~-4 lSilv~r 

7440-23-5 !Sodium 
7440-28-0 !Thallium 
7440-62-2 :vanadium 
7440-66-6 !Zinc ____ _ 
__________ :cyanl.de __ : 

Clarity 8efo:•re: 

Clarity After: 

o.:::o u. 

Q : M 

------ ---lNR 
!NR 
INR 
!NR 
:NH 
!NR 
!NR 
!NR 
!NR 
lNR 
!NR 
!NR 
!NR 
!NR 
:cv 
!NR 
!NR 
!NR 
lNR 
!NR 
!NR 
lNR 
!NR 
lNR 

Texture: 

Artifacts: 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
~~r 
recvcle<l oaoer FORM I - IN 
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Keystone OCI 12334-s-s-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------r 

MHP518 
Lab Name: KEYSTONE ENVIRONMENTAL Contract: 68-WS-000:5 

KEYTX Case No.: 1:::334 SAS No.: SDG No.: MHL955 

M~trix (soil/water): WATER Lab Sample ID: 89077302:5 

Level (l.:.w/med): LOW Date Received: 07/21/89 

;~ s,:rlids: 

C.:•mme n t s: 

0 

Concentration Un1t~ (ug/L or mg/kg dry weight): UG/L 

--------------------------------------------------
: Analyte :concentration :c: Q : M : 

---------- --------- -------------- - ------ ---: 742':t -·:to -:5 :A l•.tm l. num_: : NR 
:7440-36-0 :Antimony_: 
:7440-38-2 :Arsenic 
7440-39-3 :sarium 
7440-41-7 :Beryllium: 
7440-43-9 :cadmium 
7440-70-2 :calcJ.um 
7440-47-3 :chromium_: 
7440-48-4 :cobalt 
7440-50-8 :copper ___ : 
7439-89-6 :Iron ____ _ 
7439-92-1 :Lead ____ _ 

:7439-95-4 :Magnes1um: 
:7439-96-5 :Manganese: 
:7439-97-6 :Mercury 
:743'3-•):2-(J :thckel 
:7440-09-7 :Potassl.um: 
:7782-~9-2 :selen1um 
:7440-2:2-4 :Silver 
:7440-23-5 :sodium 
:7440-28-0 :Thallium : 
:7440-62-2 :vanadium : 
:7440-66-6 :zinc ____ _ 
: __________ :cyan1de __ : 

Clarity After: 

(1. :.:::r) :u 

:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:cv 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 
:NR 

Te:t. ture: 

Artifacts: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------
FORM I - IN 

000025 7/87 
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Keystone OCI 12334-8-!-

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET :---------------r 

MHP519 llllil 
Lab Namea KEYSTONE ENVIRONMENTAL Contract: 69-WS-0005 ----------
Lab Code: KEYTX Ce&e No.: 12334 SAS No.: SDG No.: MHL955 

MatriY. Csoil/w•ter): WATER Lab Sample ID: 89077~026 

Level Clow/med): LOW Date Received: 07/21/89 

I. S·:.lids: 0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

C.:•mments: 

CAS N•:t. Analyte :concentration :c: 

742'3-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-·~ 

7440-70-2 

Aluminum_: 
Antimony_: 
Arsenic 
Barium 
Bery 1 1 i r.tm : 
Cadmium __ 

!Calcium 
7440-47-3 !Chromium : 
7440-48-4 !Cobalt 
7440-50-8 

'743'3-8'3-6 
7439-92-1 

!Copper ___ : 
: I r•:rn ____ _ 
!Lead ____ _ 

7439-95-4 !Magnes1um! 
7439-96-5 !Manganese! 
7439-97-6 !Mercury __ : 
7439-02-0 !Nickel 
7440-09-7 !Potass1um: 
7782-49-2 !Selenium : 
7440-22-4 !Silver 
7440-23-5 !Sodium 

.7440-28-0 !Thallium : 
!7440-62-2 :vanadium : 
!7440-66-6 !Zinc ____ _ 
: __________ :Cyanide __ : 

Clarity Befc•re: 

Clar1ty After: 

o.:::o :u 

Q : M : 

!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
:cv 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 
!NR 

Texture: 

AYtifacts: 

------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

r~r 
FORM I - IN 
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REGION VIII SUMMARY OF DATA QUALITY ASSURANCE REVIEV 

***guideline references are from Contract 1787*** 

Case No. : 12334 TOO No.: FOS-8909-08 

Site: Richardson Flats 

Contractor Laboratory: Silver Valley Labs 

Data Reviewer : Annette Sackman Date of Review: 10-3-89 

Sample Matrix: 5 Low Soils, 15 Low Yaters 

Analysis: Metals plus Mercury 

Sample Nos.: MRL955, MRL956, MHPSOO, MHPSOl, MHP502, MRP503, MHP504, 
MHP506, MHP507, MHP509, MHP510, HHP511, HHP512, MHP513, 
MHP514, HHP515, MHP516, MHP517, HHP518, MHP519 

( ) Data are acceptable for use. 

(X) Data are acceptable for use with qualifications noted. 

( ) Data are preliminary - pending verification. 

( ) Data are unacceptable. 

Action required by DPO? 

No X Yes The following items require action: 

Action required by project officer? 

No X Yes 



The following are our findingsr 

These sa.ples were originally sent to Keystone-Houston Labs for 
metal analysis; however, due to contractual problems, Keystone Houston 
only analyzed for mercury and then sent the samples to Silver Valley 
Labs for complete metal analysis. This package is the results for the 
analysis performed by Silver Valley Labs and includes metals plus 
mercury analysis. Since the samples were first sent to Keystone-Houston 

-Labs, the holding times for the mercury analysis performed by Sliver 
Valley Labs was missed by seven days. Therefore, all mercury values in 
this package are flagged "J" and considered estimate. 

The remaining data is acceptable for use with the following 
qualifications: 

No final CRDL standard was run for the furnace AA analysis. The 
CRDL value for selenium was transposed on Form IIB and the correct r.o is 
78.6%; however, no qualifications are required for· these discrepancies. 

The spike recovery was below 40% for selenium values for water 
matrix (22.8%); therefore, all associated selenium values are unusable 
and rejected "R". The thallium spike recovery for soil matrix was low 
(54.3%); therefore all thallium soil values are flagged "J" and 
considered biased low. 

Duplicate results for lead water values obtained by ICAP were high 
(37.0r.RPD). Since sample MHP516 was the only water sample in which lead 
was analyzed by !CAP, this lead value is considered estimated and 
flagged "J". 

All MSA criteria were followed except for the following: HSA was 
r~quired for arsenic for sample MHP517 and thallium for sample MHP516; 
therefore these values are estimated and flagged "J". One correlation 
coefficient was <0.995 for the arsenic analysis for sample MHP518; 
therefore, this value is flagged "J", estimated. Both correlation 
coefficients were <0.995 for the arsenic analysis for sample MHP504; 
therefore this value is unusable and flagged "R", rejected. 

Serial dilution results for arsenic and zinc soil values were 
slightly high, 12.1% and 13.3 r., respectively. These soil values are 
therefore flagged "J", estimated. 

The arsenic value for sample MHP516 was analyzed by furnace AA and 
reported as 46.5 ~g/1; however, this number was not multiplied by the 
dilution factor of 50. The correct arsenic value is actually 2326 ~g/1 
for this sample. 

I .. . 

-

-
-
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IDorpnic Data Coapleteae•• Checltlist 

X Inorganic analysis data (Form I) 

X Initial calibration and continuing calibration verification (Form 
IIA) 

X CRDL standard for AA and ICP (Form IIB) 

X Blanks (Form III) 

X ICP interference Check sample (Form IV) 

X Spike sample recovery (Form VA) 

X Post digestion spike sample recovery (Form VB) 

X Duplicates (Form VI) 

X Laboratory control sample (Form VII) 

X Standard addition results (Form VIII) 

X ICP serial dilutions (Form IX) 

X Holding times (Form X) 

X Instrument detection limits-quarterly (Form XI) 

X ICP interelement correction factors-quarterly (Form II) 

X ICP linear ranges-quarterly (Form XIII) 

X Raw data for interference checks 

X Raw data for calibration standards 

X Raw data for blanks 

X Raw data for CRI and/or CRA 

X Raw data for samples 

X Raw data for duplicates 

X Raw data for spikes 

X Traffic reports 



·····-- -··-·------------~-----------------------

Contract Coapliaace 

I. IDitial aad Continuiag Calibration Verification (ICV aad CCV) 
(guidelines pg. E-4, Form IIA) 

1. Vu·instrument calibrated daily and each time·it was set up? 
yes X no 

2. Vere instruments calibrated using 1 blank and several standards? 
yes X no 

3. Vere calibration verifications within 90-110%? 
yes X no 

4. Vere continuing calibrations run at 10% frequency? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIA7 
yes X no 

Comments: All requirements met. 

II. CRDL Standards for ICP (CRI) and/or AA (CRA) (guidelines pg. E-6, 
Form IIB) 

1. For ICP analysis, were standards \~) @ 2x the CRDL or the IDL 
(whichever was greater) analyzed at the beginning and the end of 
each sample run, or at a minimum of twice/8 hour shift, 
whichever was more frequent? 

yes X no 

2. For furnace AA analysis, were standards (CRA) analyzed at the 
beginning and the end of each sample run, or at a minimum of 
twice/8 hour shift, whichever was more frequent? 

yes no X 

3. Vere the CRI and/or CRA standards analyzed after the ICV? 
yes X no 

4. Vere these data reported on Form IIB? 
yes X no 

5. Vere the raw data correctly transcribed onto Form IIB? 
yes no X 

Comments: The CRA was run only at the beginning of the sample runs and 
not at the end. The selenium CRDL value was transposed on Form IIB and 
the correct %D is 78.6%. No flags are required for these discrepancies. 

r~r ....... ? ............ _ .... 
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-
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-
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-

-
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-
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III. Blaats (guidelines pg. E-6, Form III) 

1. Vas the initial calibration blank (ICB) analyzed imaediately 
after the initial calibration verification (ICV)? 

yes X no 

2. Vas a continuing calibration blank (CCB) analyzed immediately 
after each continuing calibration verification (CCV)? 

yes X no 

3. Vas a preparation blank (PB) analyzed at a frequency of at 
least 1 in 20 samples? 

yes X no NA 

4. How many elements were detected above the CRDLs? 0 (if 0, go 
to question 5) 

4a. How many elements were detected in the blanks at greater 
than one-half the amount detected in any sample? 

5. 'II ere raw data correctly transcribed onto Form III? 
yes X no 

Comments: All requirements met. 

IV. ICP Interference Cheeks (ICS) (guidelines pg. E-7, Form IV) 

1. Vas the ICS analyzed twice per 8 hour shift? 
yes X no 

2. 'llere the ICSs analyzed before and after samples? 
yes X no 

3. 'lias any massive interference detected? 
yes 

4. 'llere the ICSs within ±20% mean value? 
yes X 

no X 

no 

5. 'llere raw data correctly transcribed onto Form IV? 

Comments: All requirements met. 



v. Spite s-ple Aaalysis (S) (guideline PI• E-8, Form V) 

1. Yere spikes analyzed at a frequency of 1 in 20 samples? 
yes X no 

2. Yere spike recoveries correctly calculated? 

(SSR - SR) 
% recovery ~ SA X 100 

SSR = Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

yes X no 

3. Yere spike recoveries within the range of 75-125%? 
yes no X 

3a. For recoveries outside this range, were associated data 
flagged "N" by the laboratory on Forms I and V? 

yes X no NA 

(an exception if granted where the sample concentration is >4X 
the spike concentration) 

4. ~e~~ raw data correctly transcribed onto Form V? 
yes X no 

* Refer to page E-9 (SOY 787) for information regarding the amount of 
spike to be added for each analyte and for other information about the 
Spike Sample Analysis. 

Comments: Selenium water values are unusable and flagged "R" due to 
spike recoveries below 40% (22.8%). Thallium soil values are estimated 
and flagged "J" due to low spike recoveries (54.3%). 

VI. Duplicates (D) (guidelines pg. E-11, Form VI) 

1. Vere duplicates analyzed at a frequency of 1 in 20 samples? 

2. Vere RPDs correctly calculated? 

RPD = S - D X 100 
(S + D)/2 

S = Sample 
D Duplicate 

r~Ar 

yes X no 

yes X no 

-

... 

-



-
-
-
-
-
-
-

-

-
-
-
-
-
-
-

3a. For sample concentrations >5x the CRDL, were RPDs ±20%7 (limits 
of ±35% apply for soil/sediment/tailings samples) 

yes no X NA 

3b. For sample concentrations >5x the CRDL, did duplicate analysis 
results fall outside the control window of ± the CRDL? 

yes no X- NA 

3c. Vhere the RPDs exceeded the control limits, were the data 
flagged '*' on Forms I and VI by the laboratory? 

yes X no NA 

4. ~ere raw data correctly transcribed onto Form VI? 
yes no X 

* Other Considerations: 
- Field blanks cannot be used for duplicate analyses 
- Duplicates must be analyzed for each analytical method 

Comments: The selenium values for water sample MHP503D was done on ICAP 
and was compared to the furnace AA value for MHP503 which gave an RPD of 
200%. The ICAP value for MHP503 of 28.02 ~g/1, which should have been 
used for comparison, gives a new RPD of 27.8%. Since no water samples 
were analyzed by ICAP no flags are assigned to selenium values. 
Duplicate results for arsenic and lead water samples were high when 
analyzed by ICAP (200% and 37.0%, respectively). No arsenic values were 
acquired by ICAP analysis but the lead value for sample MHP516 was 
analyzed by ICAP and is therefore estimated and flagged "J". 

VII. Laboratory Control Sample (LCS) Analysis (guideline pg. E-12, Form 
VII) 

1. ~as an LCS analyzed for every sample delivery group or batch 
of samples, whichever was more frequent? 

yes X no 

2. ~ere recoveries within the 80-120% limit? 
yes X no 

-if the recoveries were outside this range the analysis must 
be terminated, the problem corrected and the previous samples 
associated with that LCS redigested and reanalyzed. 

3. ~ere the raw data correctly transcribed onto Form VII? 
yes X no 

Comments: All requirements met. 



VIII. Pomace Ato.ic AbaorptioD (AA) oc·AIIalysis-(guidelines pg. E-14, 
Fora VIII) 

1. Does the raw data package contain absorbance values for tvo 
injections per sample, the average values and the relative 
standard deviation (RSD)7 

yes X no 

2. For analyte concentrations > the CRDL, did the RSD for the 
duplicate injections agree within 20%1 (if yes, go to question 
3) 

RSD = SO X 100 
H 

yes X no 

SD = Standard Deviation of Duplicate Injections 
H Mean of Duplicate Injections 

2a. ~ere samples that exceeded the 20% criteria reanalyzed? 
yes no 

2b. Did any reanalyzed samples exceed the 20% criteria? 
yes no 

2c. If yes, did the laboratory flag the data of Fcrm I with an 
'H'? 

yes no 

3. ~as the recovery of the spike > 40%? (if yes, go to question 
4). 

yes no X 

If no, was the sample diluted and rerun with another spike? 
yes X no 

4. ~as sample absorbance >50% of spike absorbance?* (if yes, go 
to question 5). 

yes no X 

* Spike absorbance absorbance of spiked sample - absorbance of sample. 

r~r <'Q<~•-•t-...nu;-..1' l.,:,-.lftl'r- 11flcl i'rl\.-tr.-rn-nlt'll 

-

-

-



-
-

5. 

6. 

...... 

-

-

-
-

4a. For spike recoveries between 85 and 115%, were results 
reported to the IDL? 

RPD a (SSR - SR) x 100 
SA 

yes X no 

SSR • Spike Sample Recovery 
SR "' Sample Result 
SA = Spike Added 

4b. For spike recoveries outside the 85 and 115% range, were 
results reported to the IDL and flagged with 'Y'? 

yesX no 

Was spike recovery between 85 and 115%7 (if no, go to 
question 6) 

Sa. Were results quantified from calibration curve and 
reported to IDL? 

yes X no 

Was an MSA at SO, 100 and lSO% of the sample absorbance 
analyzed? 

yes no X 

6a. Was each MSA analysis identified in the rav data along 
with the slope, intercept and correlation coefficient? 

yes X no 

6b. Vere these data correctly transcribed onto Form VIII? 
yes no 

6c. Vere correlation coefficients(r) > 0.995? 
yes no X 

6d. If no, were MSAs run once more? 
yes X no 

- If the correlation coefficients were still > 0.995, data on 
Form I must be from the run with the best 'r' and the data 
on Forms I and VII must be flagged with a '+'. 

Were these criteria met? 
yes X no 



6e. Vere all MSA obtained data marked with an '5' or an S+ on 
form I? 

yea X no 

Comments: HSA was required but not performed for sample HHP516's 
thallium value or for sample MHP517's arsenic value. These values are 
estimated and flagged "J". One correlation coefficient was <0.995 for 
sample HHP518's arsenic value and is flagged "J", estimated. Both 

-correlation coefficients were <0.995 for sample MHP504's arsenic value 
and is considered unusable and flagged "R", rejected. 

IX. ICP Serial Dilution (L) Analysis (guidelines pg. E-12, Form IX) 

1. Vas an ICP serial dilution performed on each group of samples 
of a similar matrix (i.e., soil, water) and concentration 
(i.e., low, high) or for each sample delivery group, whichever 
was more frequent? 

yes X no 

2. For elements with concentrations >lOX the CRDL, did any exceed 
the serial dilution results by more than 10%7 (if no, skip 
questions 3 and 4) 

yes X no 

I - S 
% difference = -I- X 100 

I = Initial Sample Result 
S = Serial Dilution Result (instrument reading XS) 

3. Vhich elements had concentrations that exceeded the 10% 
criteria? For soils, arsenic and zinc. 

4. Did the laboratory flag these data with an 'E' on Form IX? 
yes X no 

5. Were the raw data correctly transcribed onto Form IX? 
yes X no 

Comments: For the soil samples, the arsenic and zinc values are flagged 
"J", estimated due to slightly high %D's of 12.1 and 13.3%, 
respectively. 

-

... 

-
-

-



- I. Iostru.eat Detection Liaits (IDL) (guidelines pg. E-13, Form XI) 
1. Were IDLs reported for each analyzed element? 

yes X no 
2. Were IDLs reported for each instrument used? 

yes X no - 3. Did the IDLs meet the contract requirements? (refer to pg. E-13, SOV 787) 
yes X no -

Comments: All requirements met. 

- XI. Interelement Corrections for ICP (guidelines pg. E-13, Form XII) 

- 1. Were correction factors reported on Form XII? 
yes X no 

Comments: All requirements met. -
- XII. Linear Range Analysis (LRA) (guidelines pg. E-14, Form XII) 

1. Vas a linear range verification standard analyzed? - yes X no 
2. Was the results within ±5% of the true value? 

yes no -
-
-
-

-
-
-



Limits& Hetals - 6 monthsJ Hg - 30 days; Cn - 28 days. 

1. Verified date of sample receipt by laboratory 8-16-89 
·2. Date of preparation/analyses 8-25-89 
3. Vere holding times met? yes no X 

Mercury holding times were not met; therefore, all mercury values 
are estimated low and flagged "J". 

Analyte Matrix Date Prep Holding Holding Time 
Sampled Date Time Limit/Met 

Mercury Low soil 7-18-89 8-25-89 37 days 30 days no 
Mercury Low water 7-18-89 8-25-89 37 days 30 days no 
Metals Low soil 7-18-89 8-25-89 37 days 6 months yes 
Metals Low water 7-18-89 8-25-89 37 days 6 months yes 

r~r 

-

-

-

-
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U.£. EPA - CLP 
EPA SAMPLE NO. 

- 1 
INORGANIC ANALYSIS DATA SHEET 

SILVER VALLEY LABS.,INC. 

Lao Co.;;,de: SILVER Case No.: 12334 SDG ,\J,::.. : MHL955 

- MatYlX (so~l/water): SOIL L.aD Samole ID: 

... ~vel (low/med): LOW Date Rece~ved: 08/16/89 

- '38. 5 

Concentrat~on Unit3 luc/L or m~/ka drv weiantJ: MG/~G -
:CAS No:•. Ana~vcc :c~ncentrat1on:c: :M -

-
-
-
-
-
-
-
-
Color Before: BROWN C lar i tv Bef•:•re: Te:'; ture: MEDIUM 

_:• l•:o-r A f t e r : YELLOW Clar1ty After: Artifacts: 

,...:•mment:s: 

-
-

FORM I - IN 7/88 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

wl .. w( ... o11?'1 

EPA SAMPLE ,\lQ. 

.. ·---------- -
MHL~56 

Lab Name: SILVER VALLEY LABS.,INC. Contract: bQ o·~ U071 
bC ----------- -

Lab C.~de: SILVER Case N•:l. : 12334 SAS i'J•:t. : ~"('i~ SDG N•:l. : MHL'355 

Matr~x (soil/water>: SOIL Lab Sample ID: 

Level (low/med): LOW Date Rece1vea: 08/16/89 

'318. 4 

Concentra~ion Units (ug/L or mo/ka dry weigntl: MG/KG 

!CAS Nr:r. Analvte :concentration!C: !M 

! 74:2'3 -·~o -5 : ,c\ lum~ num 1040 : * ! P ---------- --------- ------------- -----------

-

... 
Color Before: BROWN Clar 1 ty Bef•:•re: Texture: MEDIUM 

Color After: YELLOW Cl.:H·ity After: Art1facts: -

Comments: 

-
FORM I - IN 7. 16 -



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MHPSOO 
SILVER VALLEY LASS.,INC. 

~r · uJl·~o 1'1 
Contract: bO GJ oo;l 

Lab C·.Jde! SILVER Case No.: 12334 SAS i\~o:.. :~~~if SDG No.: MHL'355 

-Matrt.~ (so11/waterJ: SOIL Lab Samp.le IO: 

:... ~ v e 1 ( t •:. w 1 .nea ) : LOW Date Received: 08/16/89 -
- Concentration Units (ug/L or ma/kg dry we1aht): MG/KG 

:CAS N•:•. Analvte :Concentration:c: (] :M -
-

-

-
-
-
-
C~lor Serore: BROWN Cl.ar 1 ty Bef•:•re: Te:.-; t Ll re: MEDIUM 

C01 C• r ,; iter: YELLOW ClaY"lt'l o'-\fter: Art.:.racts: 

C: nmern:s: -
-

FORM I - IN 7/88 



U.S. EPA - CLP 
EPA SAM~LE NO. 

l 
INORGANIC ANALYSIS DATA SHEET ----------- ~ 

i'1HP501 

L~b Name: SILVER VALLEY LABS •• INC. 
fA• WI- DO?'/ 

Contract: cici J ..: ·-''·' / 1 -·---------- ~ 

Lab Code·: SILVER Case N•:).: 12334 SAS SOG N•:::.. : MHL 955 

Matrix <so1l/water>: SOIL Lab Samcle ID: 

L~vel (low/medl: LOW Date Rece1ved: 08/16/89 

81.7 

Concentration Un1ts Cu~/L or ma/kg ary weioht>: MG/KG 

:CAS N•::a. : Analvte ;Concentration:c: Q 

-
-

Color Before: BROWN Te:,;ture: FINE 

Color After: YELLOW Clar.1.ty 1-Hter: Artifacts: ~ 

Comments: 

-
FORM I - IN 7/: 3 



-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

U.S. EPA - CLP 
E?A SAMPLE Nll. 

1 
INORGANIC ANALYSIS OAT~ SHEET 

MHP502 t.l-Wt· t~o-,'1 
i_.lb Name: SZLVER VALLEY Lr-\BS •• INC. Contl"'act: 'ilil IJ·~ t'·(• .. t 

Lab Coce: SILVER 

Matr1~ tso~l/waterJ: SOIL 

'35. u 

QG M 
SAS No. : ~"'~- 01 SDG i\1•:'1.: MHL'J5:. 

Lab Samcle ID: 

Date Rece~ved: 08/16/89 

Concentration Units (ug/L or mg/kg dry weichtJ: MG/KG 

:CAS N.::.. Analyte :concentration:c: 1] :M 

Color Before: BROWN TeY; tltre: MEDIUM 

C•.:•l•.:•r ,-\ f ter: YELLOL~ Clarl.t'/ After: Artifacts: 

Comments: 

FORM I - IN 7/88 



------------------------------------------------

~-
U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SILVER VALLEY LABS., ~.'JC. Contract: ~~~ .. ~~};Y, MHP503 

Lab Cod~: SILVER Case No~.: 12334 SDG No:.. : MHL '3!55 

Matr~x !S011/water): WATER Lab S c.lm o i e I D : 

~t.:vel •.lo.:rw/medJ: LOW Date Rece~vea: 08/16/89 

o.u 

Concentration Units lug/L 0r mo/kg dry weiont): UG/L 

Analvte :conccn~ration:c: L:1 .... , 
0 I 0 

:z1~~=jQ=~-:6lYm~oym_·--------~§~§-·~l------l~-
:z11Q=~§=Q_:~n!!~2o~_: ________ l~~~-:~l ______ le_: 
:z112=~e=~-:~r~~n~£ __ ---------~~~-:~l~~----~E-
:z112=~2=~-:G~r~Y~--- ________ §1~~-:~l ______ le_ 
:z112=11=z_:~~r~ll!y~: _________ l~l_:~l ______ le_: 
:z112=1J=2_:~~Q~!Y~-- ---------£~Q_:~l ______ lE_ -:z11Q=Z2=£_:~2l£!Y~-- ______ 11ZQQQ_ -l------~E-
!Z11Q=1Z=~-:~h!2m!y~_: _________ £~§_!Vl ______ lE_ 
:z112=1§=1_:~2Q~li ____________ ;~§_:~l ______ le_ 
:z112=~2=§_:~QQQ~r ___ : _________ §~~-:~l ______ Le_: 
:z1~2=§2=§_:lr2o _____ ---------~2§ __ l ______ lE_ 
:z±~~=2£=l_:~g~g ______________ §~~-:~l~! ____ LE_ 
:z1~2=22=~-:~~gogg~~~; _______ ~§1QQ __ l ______ le_ 
; 743'3-·..;.6 -5 : Manq(':\nese; 223 : : 1 P : 
· ::;1;:;~-:::::-:::--. :---------. -----;.\-~-~:::-. --~-=r~cv. ~c. t"it · ~:...:::::.::.=~~=!1- · Ug!.f.Yr:::t. __ • _____ .,.,_. ______ ::::~-- •\d_._ ____ .:-.:L2 --- • y-1 
:z11Q=~;=Q_:~!£~gl ___ : _________ ~~z_:yl ______ ~e_; 
:z1~2=22=z_:~2i~§§~~~; ________ ~g~g_:§l ______ ~e-
: ZZ?;;=:l:i=;;- : ~§l\:~!J!~!}J- ___________ .!_::_:±_; \-E£:::!:! _____ lE_ R ~ 
:z1~2=~~~i_:§!lY~r:: ___ . _________ l~~-:~l ______ l~-
;z112=~~~~-:§~g~~m ___ -------~~;QQ _ _ l ______ Le_ 
:z112=~~=Q_:rh~lliYm __________ l~Q_:vl ______ lE_ 
:z112=~;=~-:~~o~g~~m_: _________ ~::..z_:yl ______ le_ 
:z±12=~§=§_:;bn£ ______________ 1!~- _l ______ le_ 
: __________ :~~~n~g~ __ : _____________ :_l ______ l~B: 

Color Before: COLORLESS C!ar1tv Before: CLEAR -Ccolor Afte-r·: COLORLESS CL.1r~ty After: CLEAR Art~ facts: 

FORM I - IN 7/Sl -



U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS 

SILVER VALLEY LABS •• LNC. 

DATA SHEET 

Con t • ,., c t : ~~-~1'~?1.t MHP504 

Lab Code: SILVER Case No.: 12334 SAS Nr::o.: t:)~ SDG No.: MHL'355 

MatYl~ lsoi1/waterJ: WATER La.b Samole ID: 

;.~vel I. l•:.w/med): LOW Date Received: 08/16/89 

- o.o 

Concentration Units (Ug/L or mq/kg dry we1gh~): UG/L 

:CAS No:•. : Analvte !C0ncentration.c: 

:z±~2=jQ=§_!d!Yffi!OYffi _________ l§~§_:~J.. ______ lf_ 
: 7440-:36-0 ; ,c,nt ~mo:•nv : 1 '3. '} ; U: ; P ; 

:z1~2~1§~;=:~r~~n1£::::::::::::~~~=;ji~~=====E=:~ ~ - :z±~Q=2~=2_:~~r!~m ___________ §;~~--:~l ______ lE_ 
:z±~2=11=z_:~~rYlliyro: _________ l~1-:~J.. ______ J..e_: 
: Z±±2=±~=~- : ~29.m!~m __ : __________ ;;;~~- : ~J.. ______ J..e_ : 
:z±±Q=Z2=~-:g~!£iYm __ : ______ l±ZQQQ_:_J.. ______ J..e_: 
:z~±2=±Z=~-:ghr2miY~_: _________ ~~§_:yJ.. ______ le_ 
:z±±Q=~§=±_:gg~~i! ___ : _________ ±~Q_:~l ______ J..e_ 

- :z±±2=§Q=§_:~2eQgr ___ : _________ ~~§_:~J.. ______ J..e_: 
:z±~2=§2=§_:lrgo ______________ ±§1 __ l ______ le_ 
:z±~~=~~=!_:b~~g _____ --------~§~§- _l~§! ___ J..E_ 
:z±~~=~§=±_:~~go~§~ym: _______ ~§~QQ_:_J.. ______ J..e_: - :z±~~=~§=§_:~~o9~o!!@: _________ ;±Q __ l ______ J..e_ 
: z±~~=~Z=§-: ~~r.s.Y.cL __ : ____ o~_£:l_~_ : 1:J..L~.J:..39l.~~ : 
:z±12=2;=Q_!Ni£L£l ___ : _________ ~~z_:vJ.. ______ le_: - :z±±2=22=z_:~2!~!§!Ym: ________ l~~g_:?l ______ J..e_ 
:zz§~=1~=~-:§~lgo!Ym _________ l±~Q_!Wl~! ____ J..E_ 
:z±±2=~J=±_:§il~~r. ___ . _________ l~~-:vl ______ lE_ 
:z±~Q=~~=~-:§gg~ym ___ -------~±!QQ __ J.. ______ J..e_ 
:z±±2=~§=Q_:rh~ll~ym __________ l~Q_:yl~ _____ J..E_ 
:z±~Q=~~=~-:~~o~g~ym __________ ;~z_:~l ______ le_ 
:z±±2=~§=ri_:;io£ ______________ §l~- _l ______ le_ - : __________ :~~~D!g~ __ : _____________ :_J_ ______ l~B: 

-Col0r ~efore: COLORLESS Clar1ty Before: CLEAR 

c lo.:o (' '·, r t e y : ..... 
Comment5: 

-

-

COLORLESS Clar1ty AfteY: CLEAR Art11'acts: 

FORM I - IN 7/88 



U.S. EPA - Ct.P 
3-Y 

E?A SAMPLE NO 
l 

___________ looool 

INORGANIC ANALYSIS DATA SHEET 
MHP'S06 

Lab Name: SILVER VALLEY LABS.,INC. -----------... 
Lab C.:.c.1e: SILVER Case N•:). : 12334 SDG N•:). : MHL 'E!55 

Matrix (soil/water): WATER La.b Samole !D: 

Level ( 1 ow/med): LOW Date Received: 08/16/89 

;~ Sr.:o 1 ias: 0.0 

Concentration Units (uq/L or ma/kq dry weiahtJ: UG/L -
:CAS Nt..). Analvta :concentra~ion:c: l] : 1'1 

-

---------- --------- ------------- - ------ ·--

Color Before: COLORLESS Clarity Before: CLEAR Te:,;ture: 

COLORLESS CLEt-\R Ai'"t~facts: 

-
-

FORM I - IN 7 8~ -



U.S. EPA - CL.P 
EPA SAi"'Pl.E NU. 

1 - rNORGANIC ANALYSIS DATA SHEET 

Con~ra c t: ~"'~i'f.~."~ 
MHP507 

Lao Name: SILVER VALLEY LABS .• rNC. 

~db Code: SILVER Case N•:..: 12334 SAS N•:..: SDG N•:.. : MHL'355 

Matrlx (Soli/water): WATER Lab SamoJ.e ID: -
Level ( l•:•w/med): LiJW Date Rece1ved: 08/16/89 

i: Sollds: <). (J 

Concentration Units (ug/L or ma/kg dry weiahtl: UG/L -
:CAS N•:.. Analvte :concentration:c: : :'1 

:z±~~=~Q=~-!d!Yill!DYm_ ---------~ZQ_ --------lE_ 
;z±~2=2§=~-:6o!!m2o~_: ________ 1~~2_:~l ______ le_ 
:z±±2=2§=~-:~r~§D!f __ . ________ l~~~-:_l~§ ____ lf_ - :z±±2=2~=2_:~~!!Yffi ___ --------2~~1-:~l ______ lE_ 
:z±±2=2l=z_:§~rYll~ym: _________ 1~1_:~i ______ le_: 
:z±±2=~2=~-:~~em!Ym ___________ !~§_:yl ______ lE_ 

- :z±~2=ZQ=~-!~§!£!Yffi ________ !±±QQQ_!_l ______ lf_ 
:z~±2=±Z=~-:~hr2miYm_·---------~~§_:Ql ______ lE_ 
:z~~Q=~§=±_:gg~~l~--- ---------~~§_!Yl ______ lE_ 
:z±±2=i2=§_:~~QQg~ ___ : ________ !!~z_:~l ______ le_: 
: Z±~~=§2=t2-: lr.go_____ --------l~QQ_ __l ______ lE_ 
:z±~~=2~=l-:b~~Q _____ ---------1~~-:_l~~----lE_ 
;z±2~=~§=±_:~~gog§!Ym: _______ ~~§QQ_:_l ______ le_: 
: ~~~~?-=:t~-=~-: 8~ogi,~Q~~2E?.: ·-· .. -----;.&--~~-: \:;-~--~r~+~v: tr<; .. tl ~~ 
'L~~~.:t.::1.:.-.::~-' ~-~!:f.!l!:~-- I _____ (J~"--=~ .. - I \-~-~-...!-LUL .. -·- I l 

:zf12=~;=2_:~!£t~l ___ ---------~~z_:yl ______ le_ 
!7441)-(!'-1-7 :Pr:otass~um: 1'.380 :8: !P : - :zz§;~i~~~=:~@Ig;1.~~=:=========1~~=:0.I~~====IE=:~~ 
!Z1±2=~~=1_:~~lY~~--- ---------l~§_!~l ______ lE_ 
:z±±2=6~=~-:§2Q!~m ___ -------~~122 __ l _______ le_ - :z±12.:~§=2-!Ih~lliym_ ---------1~2-!Yl~-----lE_: 
:z±±2=§~=~-:~!o~£!~~-:---------~~z_:vl ______ le_ 
:z±±2=ti§.:§_:~~o£ _____ ---------Z~§- _l ______ lf_ - : __________ !~~~D~Q§ __ : _____________ :_l ______ l~B: 

t'blr.:·t- ::::ef•:•re: COLORLESS Ciar~ty Before: CLEAR 

I. :rl O:•r ,-\ 1' ter: COLOf~LESS -Comment~: 
-
-

Clar~ty After: CLEAR Art~·facts: 

FORM I - IN 7/88 



-~---------~--=-=-=-========-::===----------------------

U.S. EPA - CL? 
Vo- -

1 -----------~~~~~~ INORGANIC ANALYSIS DATA SHEET 

~~b Name: SILVER VALLEY LABS •• LNC. 
u: \~)__ 8_. 00 ',". 

Contract: eu t~'J .1.1, • 

MHP5<:>'3 

------------
Lab Co:Jde: SILVER Case N•:).: 12334 SDG No.: MHL'355 

Matr1~ ~so1l/water): WAfER Lab Samole 10: 

Level r.low/med): LOW Date ~ece1ved: 08/16/89 

1. S·~· l i as: o.o 

Concen~ration Un1~s (uq/L or mo/~9 dry weiantJ: UG/L 

:CAS N•:~. Analvte :concentrat1on:c: :M 

:z1~~=~Q=~-:~!Yffi!DYm_: ________ ll~§_:yl ______ lf_ 
:z112=~§=Q_:~o~~mgoy_ --------1~~~-:~l ______ lf_ 
:z1~2=~§=~-!8r§~O~£ __ ---------~~~-:Yl~~----~E-
!Z112=~2=2_:£~~~ym ___ --------1±~~-:~l ______ lf_ 
:z112=11=Z_:~~~Yl!~ym: _________ l~!-!Yl ______ lf_: 
:z1~2=1~=~-:~2Qm~~m __ : _________ l~§_:~l ______ lf_ 
lZ1~Q=ZQ=;_:~~l£!Ym __ ------~66QQQ __ l ______ lE_ 
;z±12=1Z=~-l~b~Qm!Ym_: _________ ~~§_lYl ______ lf_: 
:z±12=1s=~-:~2Q2li ___ ---------~~§_:yl ______ le_ 
:z112=~2=§_:~ggegr ___ : _________ l~~-:~l ______ lf_: 
:z±~~=g~=§_:lrgn _____ ---------~ZQ __ l ______ lE_ 
:z±~~=~~=!_lb§!~----- ________ Q~~Q_!Yl~~! ___ lE_ 
:z±~2=~§=~-:~i9o~g~ym: _______ §§ZQQ_:_l ______ lf_: 
:z±~2=~§=~-:~~og~o~§~: ________ ~1~§- _L ______ Le_ 
:z±~~=~Z=§_:~§t£Yr~ __ : _____ ~~-~~-!Yl~-=L~l~~: 
:z±12=2~=Q_:~~£h£l ___ ---------2~z_:y1 ______ le_ 
:z±12=2~=z_:E2i~~~~ym: ________ l~§Q_:Ql ______ le_ 
: ZZ§£.::±~=;-: ~~lgolYm_: -···-------11~~~-: l.d.Ll:L~----lE_: R ~ 
:z1±2=1~=~-:2~1Y~r ____________ 1~§_:yl ______ lE_ 
:z±±Q=;;=~-:~gg~~m __________ ±Z§QQ __ l ______ lf_ 
:z±±9=;§=Q_:r~~l!~Ym_: _________ l~Q_:yl~ _____ lE_ 
:z±±2=§;=~-:~~oi~~~m- ---------~~z_:yl ______ lE_ 
:z±12=§§=~-:;~o£ ______________ !2Q __ l ______ lE_ 
: __________ :g~~O~Q~ __ : _____________ :_l ______ l~B: 

Col0r Before: COLORLESS Clarity Before: CLEAR 

C•.:•l o::o r' .:, f t e r: COLORLESS 

r~@WiltlflcRJ~jber 
•ecvc1eo paper 

Clal"1t'/ After: 

FORM I - IN 

CLEAR Art1facts: 

<'<1'~!1*"•1-*"Wi'*--u•• 
t't'ninl!' olfll' t"f1\-lr"U11ml'lll 

-
-

7 8 -



-

-

-
-

-
-
-
-
-

-

-

U.S. E?A - CLP 
EPA SAMPLE 1\,lJ • . 

J. 

INORGANIC ANALYSIS DATA SHEET 

Contract: ~ .. '!'~~0;tJ. 
MHP5l0 

Lab Name: SILVER VALLEY LABS •• LNC. 

SILVER CasE> N•::..: 1:2334 SDG No.: MHL'3::i5 

Matr1~ ~30ll/waterJ: WAfER Lao ~?c.ltnole ::o: 

Lc::ve.i. 1. l•::.ow/meaJ: LOW Date Rece1vea: U8/16/89 

i~ S•.:r .i .idS: (1.<) 

Concentration Un1ts (ug/L or mq/kq dry weigntJ: UG/L 

!CAS No. Analvte .~Gncentratlon:c: 

:z1!Q.:±l.:z_:~~~~l!~ym: _________ !~!_!Yl ______ lf_: 
!Z1!Q.:1~.:2_:g~gm~Ym __ ---------~~§_:~l ______ le_· 
!7440-70-~ !Calc1um 333000 ! !P ---------- --------- ------------- -----------!Z11Q~1Z~~-:~nrQm!Ym_: _________ ~~§_!Yl ______ lf_ 
: Z±'±Q.::±§.:::L: ~gl2~!~---- ---------~~§-: §l ______ lE_ 
!Z11Q.:~Q.:§_!GQQH§! ___ : ________ !~~~-:~l ______ lf_: 
:z-±J~=~~.:§_:lrQn _____________ !QZQ __ l ______ lE_ 
:z±~~=~~=l_:bg~g ______________ !~!- _l~! ____ lE_ 
:z±~~=~~=~-:~§9D§!~Ym: _______ ZQ§QQ_:_l ______ lf_: 
: 743'3-':16-3 : o"1anqanese i :2110 : : p fJ:". g' · 74::;9-:;;--:- · i1-------- ·-·-----~-:;--~~-I u~-~.:il&7Fv I q.f' • 
' _.:_~-=.;:,--=~-I --~~.f.Y.C~--. ------.11!"~::..:.:..~ I ... .!,. __ -...J_U'J".!..,=:: __ I 
: 7440-0:.2 -<:· : ru o:~.? i ·9. "7 : U: : P ---------- --------- ------------- -----------!7440-09-7 !Potass1um: 1710 :B: :P : 
·---------- ----------- ··------------- -·------------ dJ\c:::J 
:zz§J~~j~~_:§~!~~~ym_: _________ !.:..1_:yl~! ____ lE_:~~ 
!Z±1Q~;;.:~-:~~!Y~~--- ---------~~1-!§l ______ le_: 
:z112~~~~~_:§2g~ym __________ ±§1QQ _ _ l ______ le_ 
!7440-28-0 !Thallium : 1.0 :u:w :F ---------- --------- ------------- -----------!7440-62-2 :vanac1um : :.::.7 :u: :P ---------- --------- ------------- -----------: 7440-h6-~ :Zinc 656 : : P ---------- --------- ------------- -----------: __________ :~~~Q~g~ __ : _____________ :_l ______ l~E: 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

COLORL_ESS CLw1 ty 1-\fter: CLEt-\R Artifacts: 

FORM I - IN 7/SE. 



U.S. EPA - Cl.P 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

MHP511 
Lab Name: SILVER VALLEY LABS.,INC. 

"-."'WI-DD?Y 
Contract: b8 00 V071 

----------- ill!j 

Lao C•:Jde: SILVER Case No.: 12334 SAS N•:..: 
~c. .Vfl 
'"'~-o I SOG N•:.. : MHL '?55 

Matr1x <soil/waterl: WATER L-'lb S.;1mole ID: 

Level (low/med): LCJW Date Rece1vea: 08/16/89 

;; S•.:tl1ds: 0.0 

Concentra~1on Un1~s (ug/~ or mo/ka drv we1ontl: UG/L 

:CAS No. Anaivte :Concentra~~on!C! Q : 1'1 

:z±~~=~Q=j_:~!Ym!DYm _________ l§~~-:~l ______ lf_ 
:z±~2=~§=Q_:~n!!m2n~_: ________ l~~~-:yl ______ lf_: 
:7440-38-2 !Arsenic 5.3 :a:NW ;F : ---------- --------- ------------- -----------:z±~Q=~~=~-:~~r!Yffi ___________ J~~l_:~l ______ le_ 
:z±~2=~!=Z_:~~r~llbym: _________ l~!_:vl ______ le_: 
!7440-43-9 :Cadm1um 1.8 :u: !P ---------- --------- ------------- -----------!7440-70-2 :Calcium 320000 : :p ---------- --------- ------------- -----------
:z±±2=1Z=~-!~h!2ffi~Yffi_ ---------~~§_!0i ______ lf_ 
:7440-48-4 :Cobalt 2.6 :u: :p ---------- --------- ------------- -----------:z±~Q=§Q=§_:~2QQ~r ___ : _________ l~l_!Yl ______ le_: 
!7439-89-6 !Iron 22~ : IP ; ---------- --------- ------------- -----------:7439-92-1 !Leaa 0.90 :u:N* :F ---------- --------- ------------- -----------

Color Before: COLORLESS Clarity Before: CLEAR 

Cc•mments: 

COLORLESS 

'«:9*did:t1111"r ·ecvc1eo oaoer 

Clarity ,.:.'\fter: CLEAf~ Artifacts: 

FORM I - IN 7/E 

-

-

-

-



'-13 ..... U.S. EPA - CLP 
EPA SAMPLE NO. 

1 - INORGANIC ANALYSIS DATA SHEET 

SILVER VALLEY LABS.,INC. ie1'~-~, ~~ ?! 
v iSS 1 .. 1J~ 

MHPS1::: 
Contract: 

L~c C~de: SILVER Case Wl. : 12334 SAS N•:t.: 

Matrl~ <soll/waterl: WATER Lab Samoi.e lD: -
~evel < low/med): LOW Date Rece1veo: 08/16/89 

-
-

-

-
-
-
-
-

:· l ·=· r· ,'-', f t e ( : .... 
C•:•mment;:;: 

1). 0 

Concontration Unit~ (uq/L Qr mg/kg dry we~on~): UG/L 

:CAS N•::o. Analyte :concentrat1on:c: :M 

!742~-~0-5 !Alum1num 106 :8! ,p ---------- --------- ------------- -----------:z±~~=~§=Q_!6D!!ffi~D~_: ________ l~~~-!~l------~e_: 
·Z1~2=2§=~-;6~§£D!~-- _________ §~1_:~l~-----~E-
:z1~2=2~=~-:§~~!~m ___ --------~~~~-:~l------~e-
:z1:±2=1!=Z_:~~L~ll!~m: _________ 1~1_:yl ______ le_: 
:z~12=~~=~-:~2QID!~ID-- ---------1~§-!Yl ______ lf_ 
:z~12=Z2=~-:~Al~!Ym __ ------~Q~QQQ_ -l------~E-
:z±12=~Z=2-!~h~9m!~m_: _________ £~§_:~l ______ lE_ 
:z±12=1~=1-!GQQ~l! ___ ---------~~§_!Yl------~E-
: Z±12=~2=tL: G~· QQ~~---: _________ :±:..~- : ~l _______ u:_ : 
:z1~2=§2=§_:I£QD _____________ lQ~Q_!_l ______ le_ 
!7439-92-1 !Lead 36.6 : !NS* !F ---------- --------- ------------- -----------

: __________ :~~9D!gg __ : _____________ l_l ______ l~8! 
I ' 
I I ---------- --------- ------------- - ------ --

Clarity Before: CLEAR Te,.;~ure: 

COLORLESS Clarity rHter: CLEAR Artifacts: 

FORM I - IN 7/88 



U.:J. EPA - CLP 
EPA SAMPLE NO. 

1 -INORGANIC ANALYSIS DATA SHEET 
~ .w g- f!/0"1 'I MHP51~ 

i.....lb N.::\me: SILVER VALLEY UiBS., INC. Contract: 60 83 t)l), 1 

Lab C·:•de: SILVER Case N•::J.: 12~34 SAS N•::J.: ~(. ~'l 

"""1 SDG No.: MHL955 

Matrlx (so~l/waterJ: WATER Lab S..1mple ID: 

u~vel ( lvw/mea): LOW Date Rece~ved: 08/16/89 

:; So:ol ic:! ~: 0.0 

Concentration Units (ug/L or mo/kg dry weiont>: UG/L 

!CAS No. Analvte :c~ncentrat~on:c: .M -
:z±~~=~2=~-:0l~m~n~m- --------~~~~_:Ql ______ le_ 
:zi~2=~§=Q_:~n!~m2n~_: ________ l~~~-:~l ______ le_: 
:z±~Q=~§=;_:~r~§D~£ __ ---------~~~-!Yl~-----lE_ -:z±±Q=~~=~-:~~r~~m ___ ---------l~J_:yl ______ lf_ 
;z±±2=1l=z_:£~r~ll!~~: _________ 1~1-:ul ______ lf_ 
:z±±2=±~=~-:~~gm~~m __ ---------1~§_:ul ______ lE_ 
:z±±Q=Z2=~-:~~!f~Ym __ ---------1~±-!§l ______ lE_ 
:z±±2=±Z=~-:Ghr2ro~ym_: _________ ~~~-:~l ______ lE_ 
!Z1±Q=~§=±-!GQQ211 ___ ---------6~§-:~l ______ lE_ 
:z±±2=§2=§_:~gee~r ___ : _________ 1~1_:yl ______ le_: 
:z±~~=§~=§_:Ir2n ______________ Jzz_:_l ______ lE_ 
:z±~~=~~=~-:~~~~----- ________ Q~~Q_!Yl~! ____ lE_ 
:z±~~=~~=±_:~!9D22~~m: ________ ±6~~-:~l ______ le_: 
: ~~~~=~~=~-: ~~rJ~erJ~§2: -----;:;-"\--~-: ~+x-~:m+~v . ~~r-ft 
I .!._~.:..=z-=-=-- 0 -~!..!.:.~r:::: __ I -----'..!L'-oo-!:~-- I --.!..--~~..::::;;..!--- 0 7 
:z±±Q=2~=2_:~i£tgl ___ : _________ 2~z_:ul ______ le_: 
!7440-09-7 :?otass~um: 273 :u: :p 

:zz§;~1~~~=:~~l~G!~~=:=========1~1=:~I~~=====E=:€~ 
!Zi±2=~;=~-:~!1Y~~--- ---------l~§_:~l ______ lE_ 
:z±±Q=6~=~-:§gQ~~m ___________ §§~~-:~l ______ lE_ 
:z±±Q=~§=Q_:Ih~l~iym_. _________ l~Q_:~l~ _____ lE_ 
:z±±2=§;=~-:~~a~~~ym_· _________ 6~z_:yl ______ lE_ 
:z±±2=~2=9_:~i~£ _____ ---------±~~-:~l ______ lE_ 
----------:~~~D~~g __ ------------- _l ______ l~B: 

Color Before: COLORLESS Clar1ty Before: CLEAR 

COLORLESS CLEAR Artifacts: -
Comments: 

-
FORM I - IN 7/8( -



U.S. EFA - CL.P 
EFA SAMPLE NO. 

1 - INORGANIC ANALYSIS DATA SHEET 

L.lO 
~r~w_(· tJ(J?r. : 

SILVER VALLEY LABS •• INC. Contract: ~0 c~ UJ; 1~:-----------
,""fHP514 

i\1:-.lme: 

~ao C~oe~ SILVER Case N•:..: 12334 SAS N•=:~.: SDG No. : MHL '355 

Matr1x Csoil/waterl: WATER Lac s .. ,.nole ~0: 

Level (low/med): LOW Date Rece1veo: 08/16/89 

..... 
0.0 

Concentration Un1ts (ug/L or mo/ko dry weioht): UG/L -
CAS N•::.. Analyte :Concen~?ation:c: 

---------- --------- ------------- - ------ --742'.3 -'=*0 -5 :I'd •.tml.num 16. 6 : 3: ; P ---------- ·-------- ------------- -----------7440-36-0 !Antl.monv 19.9 :u: :P ---------- --------- ------------- -----------7440-38-2 :Arsenl.c 12.0 !NS !F ---------- --------- ------------- -----------

-
-
-
-
-
.... 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

..... :c•l•.:·r· ~\iter: COLORLESS Clarl.tY After: CLEAR Artl1'acts: 

Somments: 

FORM I - IN 7/88 



U.S. EPA - CL? 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET -----------.--. 

L~b Name: SILVER VALLEY LABS.,INC. contract: !~~-~Yrl 
MHPS15 

... 
Case No.: l:Z334 SAS No:..: SDG No.: MHL'J55 

Matr1x (soil/water): WATER Lab Sdmole ID: 

~..evel C:low/medi: LOW Date Rece~ved: 08/16/89 

o.o 

Concentration Un1ts (ua/L or mq/kq dry weigntJ: UG/l 

:CAS No:•. Analyte :concentrat1on:c: Q 

:z1~~=~2=~-:6l~ffiiO~ffi- --------~~~§_:§l------~E-
:z1~Q=~§=Q_!Ao!im2D~- --------~2~~-:§l ______ ~E-
:z112=~§=~-:~r§§D~~-- ________ §§~~- _l~-----lE_ 
:z112=22=~-:£~rk~m ____________ 1Q6_:~l ______ lE_ 
:z112=21=z_:~§r~lli~m: _________ 1~1_:yl ______ le_: 
: Z112=:±:2=2- : ~sQ.mi~m__ _ _________ :;!:_§_: ~~l _______ u:_ : 
:7440-70-2 :Calcium 180000 : : :p ---------- --------- ------------- -----------

:z112=Qj=z_:E2!~?.§~~m: ________ ~~§Q_:_l ______ le_: 
:zz§;=~1=~-:~~lgo~~m_: ________ l1~Q_:~l~! ____ lE_:R ~ 
:z±12=;;=~-:§ilY~r ___ ---------1~§_:~l------~E-
:z112=~~=§_:§QQ.i~m ___ -------~1§QQ __ l ______ lE_ -
:z112=~2=Q_:rh~lli~m- ________ 11~1- _l ______ lE_ 
:z112=§;~;_:~~o~Q.i~m_: _________ ;~z_:~l ______ le_: 
:7440-66-6 :Zinc : 2650 : : : P : ---------- --------- ------------- -----------: : Cvan1.ae : : : : NR: ---------- --------- ------------- -----------0 I 

·----------'--------- ------------- - ------ --

Color Defore: COLORLESS Clarity Before: CLEAR Textttre: 

Color After: COLORLESS Clarity After: CLEAR Art1facts: 

r~~r 
FORM I - IN 7 3: 

-



U.S. E?A - CL.P 
lf?' 

EPA SAMPLE NO. 

- INORGANiC ANALYSIS DATA SHEET 
MHP516 

SILVER VALLEY LABS. 1 ~NC. ContY.'lct: 

SILVER C.,ase N•:l. : 12334 SAS N•::..: SDG No.: MHL'355 

Lab Sc1mcie I.D: 

~~vel flow/med): LCW Date Rece1ved: 08/16/89 

- ;~ Sr.:• ll. d S: 1).!) 

Concentration Un1ts luq/L or motko drv we1ontJ: UG/L 

- / 

' _;u~; 
··---------- ---------- -·------------- -··-·:..:-::.:.:.=:.;:::..::>"-::;---;~--~-iff : Z:±:~'t=::tQ.:§._: dl!-:!ffi!.£2:.:.\QL; --·--~-lQ~Q_Q._~.,!_ _______ ..!,_e._ ; ~ I ( •• J. 

: Z:±:!Q=:2!2=Q-: C1D.!!illQD~-: -~Y!'~Z-; _J.._...;taa~.:..t:_: w-:-., ~ 
: Z:±:!Q=:2§=;;-: 6r.~-gmJ:.s __ : -~--~-: _J....:;:::Jt_J..~f: 'f{ /:""AYv 71---
: 7 44(1-3'? -3 ; 8d r i I.LITI 233(1 : ! ! p -::::7V(\ ---------- --------- ------------- -----------

:CAS N•:•. : Anaiyte :concentracion;C: ;M 

- :z:±:±Q=:!l=Z_:g~r~ll~~m: _________ l~z_!§J.. ______ le_: 
:7440-43-·::• !Cc.'l.dmit.:m :28'3 : : :P ---------- --------- ------------- -----------!Z:±1Q=Z2=~-:~21£~gm ________ 11§QQQ_:_J.. ______ J..e_ 
:7440-47-3 :Chr•:•ml.l.lm: 50.2: : :P: ---------- --------- ------------- -----------:7440-48-4 :cobalt 48.7 :a: :p ---------- --------- ------------- -----------:z:±1Q=~2=§_:~~ee~r ___ : ________ l~~Q_:_J_ ______ J..e_: - !743'3-89-S :Irc•n ; 107000: : ;p : 
: 7439-=92:1-; c;~;;----- : ---------2:.::100- : -·:------:?- : :r ~ ---------- --------- ------------- -----------:z~~~=j§=±_:~!9n~~!Ym: ______ lQ~QQQ_:_J.. ______ J.e_: 

- :743'3-':76-5 !M;ang;anesca: 21100 ; : :,:, : ---------- ---- ----- --------------- _£ _______ li) c. ~ 
: Z:i~~=2Z.:§_; tj§!.f!dr.~--: ____ Jf.r.l'--~-: __ ..!_ __ ;I:~l~~: tt-f"' .... 
:z±±2=2~=Q_:~~£h~l ___ : ________ §§~~_:_J.. ______ le_: 

- :z±:±2=2~=z_:E2!~§§!Ym: _______ l~§QQ_:_J.. ______ le_: 
: ZZ§i;;.::±~.::;;_ : ~~l~!J!-Yffi_ : ____ L_.6.__ __ ~ : Vl~_:t"..2B_YE; 
;z:±12=~;.::±_:§~lY~r ___ : _________ ;;;Q!_:_J. ______ le_: 
:7440-23-5 :soa~um : 58500 : : ;p : · 7440-:::;:;-:-- · ·ri="-11:---- ----------=;:;--"'i- · --:---------··'7·F- · ~ ~ 
·-~~~=~~=~-·-2~--!Ym_: ________ ~~~~-·-~------~--· ~ ~ -
:z±12=§;=;;_:~!n~Q!Ym_: ________ ~§~Z- _J.. ______ J..e_ 
: '7440·-~6-6 :Zinc : 4'3100 : : ; P : 
~---------- --------- ------------- ------------ : __________ :~y~n!g~ __ : _____________ :_J_ ______ l~B! 

I I I I 
I 1 I I ---------- --------- ------------- - ------ --

Clar1tv Before: CLOUDY Te:.-;ture: 

:ol0r After: BROWN Clar1ty After: CLOUDY A r t i ·fa c t s : -c.:.mme n t s: 

FORM I - IN 7/88 



L .. \b i'J<3.me: 

U.S. EPA - CI..P 

l 
INORGANIC ANALYSIS 

SILVER VALLEY LABS •• iNC. 

DATA SHEET 
f.(":UJ8' DtJ? tf 

Con t r i.l c t : lJ 8 J ..: t. t •. :=i 

YJ -
EPA SA•'VfPLE NU. 

MHP517 
. ' . ___________ . ...,. 

SILVER C.:1se N•::a.: 1:2334 SAS N•::..: ~~~ SDG N•::J.: MHL'J55 

Matr1x lSo~l/waterJ: WATER Lab .S ... lmP11;~ iD: 

l..=vel 'low/med>: LOW Date Rece~ved: 08/16/89 

0.0 

Concentrat~on Un~t~ (uq/L ~r mg/kg dry we~chtJ: UG/L 

Anaivte :Concentrat1on:c: .. , 
'-• :M 

:z1~~.:~Q=~-!~lYll!DYffi_• ________ ~~~§_!@l ______ l~-
:z112=~§=2_!~D!!m2D~-·--------l2~~-!Wl ______ lE_ 
: Z112.:~§.:Z_: ~r.~~D.:t:.f.__ _ _______ .;,Q!_z_ _J..~ _____ .!..E_ : -:r ~ 
!Z112.:~~.:~_:e~r.!Yffi ___ --------~Z~Q_!@l ______ lf_ 
:z112.:1!.:z_:~~r~l!iym: _________ l~1_:yl ______ le_: 
:z112.:1~=~-:~~Qm!Ym __ ---------~~J_:~l ______ J..e_ 
!Z11Q=ZQ.:;_:~~!f!Ym __ ------~Q§QQQ __ l ______ lE_ 
!Z112.:1Z.:~-:~h!2miYm_ ---------~~§_:yl ______ lf_ 
:z11Q.:1§.:i_:~g~~i~--- _________ ;~§_!Yl ______ J..E_ 
:z112.:§Q.:§_:G~ee~r ___ : ________ 1;~1_!Gl ______ lE_: 
:z1~~=§~.:§_:lrQn ______________ ±!§ __ J.. ______ LE_ 
:z1~~=~;.:1_:bgi~----- --------1~~2- _l~! ____ lE_ 
:z1~~=~~=~-:~~9DQ§!Ym: _______ §l§QQ_:_l ______ lE_: 
I 74.-,'3 o'' 6 o·• 0 ,, 0 1..., • (l 0 0 ' Q 0 

: ·74~§.:~=;.:~-: ~~Qg~~!~~~: ····----~-..,--~·: {j7'N:-~·:·~;-~: ~ '- I l .. f, 
I _____ .:-=.L.:..=:_' ..!gr.s.!LC~--' ·-----'-'--·-'-'--=-~- ... - -·. __ .!_ ___ :::..La;I".!...:.:::~. 1, 
:z±12.:Q;.:Q_:~~£L~l ___ --------~~~§_!Ql ______ J..E_ 
:7440-09-7 .?otass1um; 273 :u: ;P 

:zz§;~±J~:=:~~I~O.i~~=:========l1~2=:wi~;=====E=;R ~ 
:z1~Q=~;~~-:~il~~r ____________ l~~-:~l ______ le_ 
:z112.:~~=~-:~~g~ym ___ -------~§§QQ __ l ______ le_ 
:z±12.:~§.:Q_:r~~!liYm __________ l~Q_:ul ______ lE_ 
!Z11Q~§;.:;_:~~D~Q!Ym_ ---------~~z_:yl ______ lE_ 
!Z1±2.:~~=~-:~~os_ _____ --------~~~2- _l ______ lE_ : __________ :~~~Q!g~ __ : _____________ :_J.. ______ l~B: . . ---------- --------- ------------- - ------ --

C0lor Before: COLORLESS Clar1ty Before: CLEAR 

Color ~fter: COLORLESS Clar1tv After: CLEAR 

FORM I - IN 

-

7/'C. I -



-

-

-

-

-
-
...... 

-

U.S. EPA - ClP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

L~b Name: SILVER VALLEY LABS.,INC. Contract : :! .. 'Z~' ~~~r~ MHPS!S 

Lao C~de: SILVER Case N•:::l. : 1 :.::334 SAS No.: ~c.=t'o~ 
~-t 

SDG No.: MHL955 

Matr~x {SOil/water): WATER Lab ::5.;.'\mole !D: 

Level ( l~·wlmed): LOW Date ~ece1ved: 08/16/89 

!).(; 

Concentratic~n Un1ts {r.tq/L 1.::1r rilQ/kq dry weiohtJ: UG/L 

Analvte :concentraticn:c: !M 

:z±~~=26=1-!h~2Q _____________ 6±~~- _l~! ____ lE_: 
:z±~2=~~=~-:~~gn~~!ym: _______ §~ZQQ_:_l ______ lf_: 
!743'3-'::?6-5 !Manaanese: 1340 : : :P : 
I 74~9-::-:;-:-:-- I M-------- I -----c,-:;:-~-c;-. u7'N..-..:;=..Ai:7cv · ~ c -B1 
·~~2~=2~=~-·-§~£Y~~--·------~~=~-·-~-~~~~-~· r~' 
:7440-02-0 : Ni c:kel : · '3. 7 : U: : P : ---------- --------- ------------- -----------!Z±1Q~2~~z_:E2!~§2±~m: _________ 6Z~-!~l ______ le_ 
!7782-4'-=3-·..:: :Selen1um : 14.0 :u:N* :r= .€-,GtS ---------- --------- ------------- -----------!7440-22-4 :Silver 1.6 :u: ,p ---------- --------- ------------- -----------:z±1Q~6~~~-:~Qg±ym ___ : _______ 6~~QQ __ l ______ le_: 
!"7440-28-0 !Thallir.tm: 1.0 :u: !F ---------- --------- ------------- -----------!7440-62-2 !Vanaa1um : 2."7 :u: ;P ---------- --------- ------------- -----------:7440-66-6 !Zinc 3060: : :P ---------- --------- ------------- -----------· : __________ :~~~n!~~--: _____________ :_l ______ l~B: 

' . ' I I I ---------- --------- ------------- - ------ --

Color Seiore: COLORLESS Clarity Before: CLEAR 

~Color After: COLORLESS Clar1ty After: CLEAR Artifacts: 

FORM I - IN 7/8~. 



-U.S. EPA - CL? 
EPA SAMPLE ;\JQ. 

1 -----------rNORGANIC ANALYSIS DATA SHEET 1 111111 
I 

SILVER VALLEY LABS.,INC. ~r-~--~-.~.',4 MHF'S1'3 
L.,:tb Name: Coneract: 

i.. ... 1.o C•:lde: S! LVER Case N•:::.. : 12334 SAS N•:J.: 
111111 

SDG N•:J. : MHL '355 

~atr~x (soil/waterl: WATER 

Level ( low/med): LOW Date Rece1ved: 08/16/89 

o.o 

Concen~ration Units luq/L 0r maiko cry we1ontJ: UG/L 

----------------------------------------------
! CAS N•::•. Analyta !Concentra~ion:c: 

---------- --------- ------------- -·------ --:z±~~=~2=§_:~!Ym~oym _________ lZ~§_:~l------~E-
:z112=~§=2-·~n!~mgn~_: ________ l~~2_:yJ. ______ lf_: 
!Z11Q=~§=d-·~~§gQ~£--·---------~L~-:~_L~~----lE_ 
: z±-±2=2~.::~- : t~i-1r.~Ym___ _ _______ l::b .. ::t_ : ~J. ______ .!..e_ 
:z±~2=~l=Z-·~~r.~ll~ym: _________ l~~-:~l ______ J.e_: 
:z:±::2=±~=~-:~~QmiYm __ ---------l~§_:ld.L ______ ~e-
:z:±12=Z2=~-:~2lf~Ym ________ 21§222 __ J. ______ le_ 
:z:±±2=±Z=i_:~rrr.2m!Ym __________ 6~§_:~l ______ le_ 
: Z1-±2=±§=:!-: GQQ~l~--- ___________ 6~§-: ~n _______ le_ 
:z±-±2=~2=§_:~~eggr. ___ : ________ l2L±_:~J. ______ le_: 
:z±~~=tl1=§_:Ir.Qn _____ ---------±~§- _l ______ le_ 
:z:±~~=~~=l-!bgA~----- ---------1~§-!Yl~! ____ .!..E_: 
:z1~~=~~=~-:M~gogg~ym: _______ §§~QQ_:_J. ______ lf_: 
!Z1~~=~§=§_!~~Q9~D~§~!--------~1§Q __ l ______ Lf:_ 
'"""4':'·:::.-·~7-·- '1'1 - ... · ~·u·x --....as:::!·c···· I.!...-:!=---~-~- I .... §r..!:.bf_Y. __ ' ·----af_,__::::, __ ...... • ~··-'-~-.!.J...~ .. L-'!~ I 
:z1±2=2~~Q_:~!fL~l---·--------1~~~-:?l ______ le_· 

I l t:) 

.... ..!--- ... -----~-!.--

:z±~Q=~§~Q_!Ih~lllYm_• _________ lLQ_:~l------~E-
:z±~~=~;~~-:~~o~g;ym_ ---------~Lz_:wl ______ l~-
:z±±2=§~~~-:~~o£ _____ ---------~1~- _l ______ l~-
__________ :g~~o~gg __ ------------- _l ______ l~B: 

' ---------- --------- ------------- - ------ --

Colwr Before: COLORLESS Clar~ty Before: CLEAR Te~;ture: 

COLORLESS Clar~tv Afte·l": CLEr-\R A·l"ti facts: 

C•:•mme n t s: 

FORM I - IN 

-

-
-



-

-

-
-

-

-

-

APPENDIX D 

RECORDS OF COMMUNICATION 



-
-

TO: 

RECORD OF 
COMMUNICATION 

Standley Pace 

-·--·---------..... QrHOHl CALL QotacuutoN O'IU.DTIUP 

QoTHtR "'"'c""' 
(llKorcl of Item checked •t.owe• 

FROM: K . Ma k E & E FIT DATE ev1n c ey, November 

~~4 
27, 1«;8) 

TIME 

10:30 A.AM 
SUBJECT Amount of land irrigated by the G.M. Pace di~erson ditch downgradient of the 

~ Richardson Flat tailings dam. 

-
-
-

-
-

-

-
-
-
-

SUMMAIIIY OF COMMUNICATION 

Mr. Pac~ informe~ me that both he and his cousin (Angus Pace) ~water from the G.M. 
Pace diversion ditch. According to Mr. Pace, both he and his cousin own 47% of the 
diverted water and use it to irrigate approximately 115 acres each (total of 230 
acres). 

In addition, Mr. Pace informed me that the Gilmore family owns 53% of the water from 
the G.M. Pace ditch but he does not know how much land they irrigated with water 
diverted from the G.M. Pace ditch. 

~ 
I 

~ 

' 

rceNCLUSIONS, .ACTIOM TAKEN OJII IIIEQUIIIIED 

INFORMATION COPIES 

TO: 



-

-

-
-
-
.... 

.... 

.... 

..... 

-

TO: 

RECORD OF 
COMMUNICATION 

James Gilmore 
Rancher 

tJ I'HONE CALL QOISCUSSION 0 FIELO TRift 

OoTHERISftECIFYt (801) 466-6094 
(Record of item checkM above) 

FROM: Susan Kennedy, E & E FIT DATE 

TIME 

SUBJECT Number of acres and use of land irrigated from 6.M. Pace Ditch 

SUMMARY OF COMMUNICATION 

QCONPERINCE 

12/11/89 

9:00 P.M. 

When asked the number of acres irrigated by the G.M. Pace Ditch and the nature of 
use of the land, Mr. Gilmore provided the following information: 

- Approxi~ately 100 (between 95 to 110) acres of his land are irrigated by water 
from the G.M. Pace Ditch. 

- The irrigated land is used to grow alfalfa, and to graze sheep. 

CONCLUSIONS, ACTION TAKEN OR REQUIREO 

Use 100 acres of irrigated land to determine the population served by surface 
water-- Richardson Flat Tailings HRS package . 

'NFORMATION COPIES 
TO: 

EPA fo"" 1300~ (7•72) REPLACES EPA HQ FORM IISOO.ll WHICH MAY BE USED UNTIL SUPPLY IS EXHAUSTED. 



ecology and environment~ inc. 
1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984 

International Specialists in the Environment 

TO 
FROM 
DATE 
SUBJECT: 

Janet Liner, Fjf~O 
Susan Kenned~ & E FIT 
December 20, 1989 
Transmittal of Supplemental Site Inspection Report for 
Richardson Flat Tailings, Summit County, Utah, 
TDD FOS-8903-06, PAN FUT0039HDA. 

Attached is a copy of the Supplemental Site Inspection Report 
for Richardson Flat Tailings (TDD F08-8903-06). This report is 
a revised edition of the draft report entitled Sampling Activities 
Report and Analytical Results Report for Richardson Flat Tailings, 
submitted to you by Kevin Mackey on October 13, 1989. 

If you have any questions, please contact Kevin Mackey or me at 
757-4984. 

cc: Thomas Burns (2 copies) 

recycled paper 



ecology and environment, inc. 
1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984 

International Specialists in the Environment 

To: T. Burns 

From: S. Kennedy, FIT 

Date: December 20, 1989 

Re: Supplemental Site Inspection Report, Richardson Flats 
TOO *F08-8903-06. 

Attached is the revised Richardson Flats report. In our view, it is 
still a draft document until you have reviewed and concur with its 
language. If you have any questions, please cntact me. 

recycled paper 


